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-slectronics for lab and leisure 


ow The 


automatic siesiey Biches conticl 
new displays with a touch of nostalgia, 
light-sensitive devices in theory and practice. 


64 K RAM or EPROM on a single board, 
including battery back-up, | 3 
suitable for most 8-bit processors. 


i ee ss mo Ge -% 
part 2 of the Prelude preamplifier, 


the ultimate reaction timer, 
digital light meter, 
servotester, : 
and more... | ee ees 


» 


IR 112p. (incl. VAT) 
$2.50 
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74LS273 
74LS279 
74LS283 
74LS293 
74LS299 
74LS323 
74LS324 
74LS348 
74LS352 
74LS353 
74LS363 
74LS364 
74LS365 
74LS367 
74LS368 
74LS373 
74LS374 
74LS375 
74LS377 
74LS378 
74LS390 
74LS393 
74LS399 
74LS445 
74LS540 
74LS541 
74LS640 
74LS641 
74LS642 
74LS643 
74LS644 
74LS668 
74LS669 
74LS670 


60p 
35p 
40p 
40p 
225p 
175p 
150p 
120p 
80p 
80p 
140p 
140p 
30p 
30p 


74LS SERIES 


74LS00 
74LS02 
74LS03 
74LS04 
74LS05 
74LS08 
74LS09 
74LS10 
74LS11 
74LS12 
74LS$13 
74LS14 
74LS15 
74LS20 
74LS21 
74LS27 
74LS30 
74LS32 
74LS33 
74LS37 
74LS38 
74LS42 
74LS47 
74LS51 
74LS55 
74LS73 
74LS74 
74LS75 
74LS76 
74LS83 
74LS85 
74LS86 
74LS90 
74LS92 
74LS93 
74LS96 
74LS107 
74LS109 
74LS112 
74LS113 
74LS114 
74LS122 
74LS123 
74LS124 
74LS125 
74LS126 
74LS132 
74LS133 
74LS136 
74LS138 
74LS139 
74LS145 
74LS147 
74LS148 
74LS151 
74LS153 
74LS154 
74LS155 
74LS156 
74LS157 
74LS158 
74LS160 
74LS161 
74LS162 
74LS163 
74LS164 
74LS165 
74LS166 
74LS170 
74LS173 
74LS174 
74LS175 
74LS181 
74LS190 
74LS191 
74LS192 
74LS193 
74LS194 
74LS195 
74LS196 
74LS197 
74LS221 
74LS240 
74LS241 
74LS242 
74LS243 
74LS244 
74LS245 
74LS247 
74LS248 
74LS249 
74LS251 
74LS253 
74LS257 
74LS258 
74LS259 
74LS266 


4000 CMOS 


4000 
4001 
4002 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4030 
4031 
4033 
4034 
4035 
4036 
4037 
4038 
4039 
4040 
4041 
4042 
4043 
4044 
4045 
4046 
4047 
4048 
4049 
4050 
4051 
4052 
4053 
4054 
4055 
4056 
4059 
4060 
4063 
4066 
4067 
4068 
4069 
4070 
4071 
4072 
4073 
4075 
4076 
4077 
4081 
4082 
4086 
4089 
4093 
4094 
4095 
4096 
4097 
4098 
4099 
40100 
40101 
40102 
40103 
40104 
40105 
40106 


741514 
74153 
74154 
74155 
74156 
74157 
74159 
74160. 
74161 
74162 
74163 
74164 
74165 
74166 
74167 
74170 
74172 
74173 
74174 
74175 
74176 
74177 
74178 
74180 
74181 
74182 
741844 
74185 
74186 
74188 
74190 
74191 
74192 
74193 
74194 
74195 


Please add VAT at 15% 
(Export NO VAT) P & P 40p 


RETAIL SHOPS - 


~ 


Surnley Rd., London NW10 
Sdgware Rd., London W2 


LINEAR I.Cs 


AY1-0212 
AY1-5050 
AY3-8910 
AY3-8912 
AY5-1224A 
AY5-4007D 
CA3019 
CA3046 
CA3038 
CA3080E 
CA3086 
CA3089E 
CA3090AQ 
CA3130E 
CA3140E 
CA3160E 
CA3161E 
CA3162E 
CA3189E 
DAC1408-8 
HA1388 
1CL7106 
1CL8038 
LF13331 
LF351 
LF356P 
LM10C 
LM301A 
LM3t0 
LM311 
LM318 
LM319 
LM324 
LM339 
LM348 
LM358P 
LM377 
LM380 
LM381AN 
LM386 
LM387 
LM389 
LM393 
LM394 
LM709 
LM710 
LM711 
LM733 
LM741 
LM747 
LM748 
LM1886 
LM1889 
LM2917 
LM3900 
LM3909 
LM3911 
LM3914 
LM3915 
LM3916 
LM13600 
MB3712 
MC1310P. 
MC1458 
MC1495L 


40107 
40108 
40109 
40110 
40114 
4502 
4503 
4507 
4508 
4510 
4511 
4512 
4514 
4515 
4516 
4518 
4520 
4521 
4526 
4527 
4528 
4532 
4534 
4536 
4538 
4543 
4553 
4555 
4556 
4560 
4566 
4568 
4569 
4572 
4583 
4584 
4585 
4724 
40014 
40085 
40097 
14411 
14412 
14433 
14495 
14500 
14599 
CD22100 
CD22101 
CD22102 


MC1496 
MC3340P 
MC3401 
MC3403 
MK50398 
ML920 
MM57160 
NE531 
NE5S55 
NES5S6 
NE564 
NES65 
NES66 
NE567 
NES571 
NE5534A 
RC4136 
RC4151 
$5668 260p 
SAA1900 £16. 
SAD1024A 1250p 
SFF96364  800p 
SL490 350p 
SN76477 1175p 
SP8515 750p 
TA7205 
TAASSO 
TAA621 
TBA641B 
TBAGS1 
TBA800 
TBA810 
TBA820 
TBAQS5O 
TC9109 
TCA210 
TCA220 
TCA940 
TDA1004A 
TDA1008 
TDA1010 
TDA1022 
TDA1024 
TDA1034B 
TDA1170 
TDA2002V 
TDA2020 
TDA2541 
TLO71/81 
TLO72/82 
TLO74 
TLOg4 
TLOS4 
TL170 
UAA170 
ULN2003 

130p XR2206 

210p ZN414 

225p ZN419C 

225p ZN424E 

125p ZN425E8 

200p ZN426E 

150p ZN427E8 

40p ZN1034E 
350p ZN1040E 


70p 
120p 


90p 
750p 
800p 
620p 
150p 

18p 

60p 
420p 
130p 
155p 
140p 
425p 
250p 

70p 
200p 


8 pin 
14 pi 
16 pi 


24” 


COUNTERS 

74C925 550p 
74C928 600p 
ICM7216B 2000p 
ICM7217A 850p 
MK50398N 750p 
ZN1040E 700p 


TTL & ECL 
MC4024 
4044 
10116 
10231 


VOLTAGE REGULATORS 
Fixed Plastic TO-220 
1A +ve 

7805 

7806 

7808 

7812 

7815 

7818 

7824 


100mA +ve 
5v 78L05 
12v 78L12 30p 79L12 
15v 78L15 30p 79L15 
OTHER REGULATORS 
LM309K 

LM317T 

LM323K 

LM723 

78GUIC 

78HOS 

78HGKC 


TRANSISTORS 


BC107/8 
BC109/C 
BC140 
BC141 
BC160 
BC161 
BC177 
BC178/9 
BC182/L 
BC183/L 
BC184/L 
BC212/L 
BC213/L 
BC214/L 
BC327 
BC337 
BC338 
8C477 
BC516/7 
BC547B 
BC548B 
BC549C 


-ve 

7905 
7906 
7908 
7912 
7915 
7918 
7924 


TO-92 
30p 79L05 


BC559C 
BCY70 
BCY71/ 


80139 
BD140 


BD242B 
BF244B 
BF256B 


BF259 
BF337 
BFRS6 
BFT66 


78MGT2C 
79GUIC 
79HGKC 
78PO5 
RC4195NB 
TL497 


BFY52 
BFYSO 
MJ2501 


DIODES 
BY127 
OA47 
OA91 
OA202 
IN914 
IN4148 
1IN4001/2 
1N4003/4 
IN4006/7 
1N5401/3 
1N5404/7 
1$920 


OPTO-ELECTRONICS 


2N5777 40p ORP60 
ocP71 250p ORP61 
ORP12 90p TIL78 


OPTO-ISOLATORS 


IL074 130p TIL111 
MCT26 100p TIL112 
MSC2400 190p TIL116 


LEDS 


0.125” 
TIL32 
TIL209 Red 
TIL212 Ye 
TIL211 Gr 
TIL216 Red 


DISPLAYS 


3015F 200p 

DL 704 140p NSB5881 
OL 707 Red 140p TIL311 
OL 707 Gr 140p TIL312/3 
OL 747 Red = 225p TIL321/2 
OL 747 Gr 225p TIL330 
FND357 120p 7750/60 
FNDS500 120p DRIVERS 
FND507 120p 9368 
MAN3640 175p 9370 
MAN4640 200p UDN6118 
MAN6610 300p UDN6184 


1A50V 


2A50V 


6AS50V 
0.2" 

55p TIL220 Red 

Mp TIL222 Gr 

25p TIL228 Ye 

20p Rectangular 


18p LEDS (R, G, Y) PCB MOUNTING 


DIL RELAYS 
6vDC 100R coil 
SPOT 2A 24v DC 
120v AC £1.60 
12v DC 400R coil 
SPDT 2A 24v OC 
120v AC £1.60 
12v DC 
270R coil 
SPDT 10A 24v DC 
230v AC £2.25 
12v DC 
200R coil 
DPOT 5A 24v DC 


* SPECIALOFFER * 230v AC 2.25 


1-24 
100p 
90p 
250p 
400p 


2114L-200 DIL REED RELAYS 


5-10v DC coil 


O-SASPDT £2.25 


Orders from Government & Educational Institutions welco! 

Special prices for volume enquiries. 

SEND SAE FOR DETAILED PRICE LIST. 

Shop hours: Mon-Fri 9.30-5.30 Sat 10.30-4.30 
BARCLAYCARD 


Credit Cards accepted 


2Z80SI0 1/2/3. £9 


LOW PROFILE DIL SOCKETS BY TEXAS 


8C557B 
. BCS58B 


BD131/2 
BD135/6 


BD241B 


BF257/8 


BFY50/1 


BRIDGES 


1A100V 
1A600V 


2A100V 
2A400V 
3A200V 
4A100V 
4A450V 


6A100V 
6A400V 
10A100V 200p 


advertisement 


CPU's etic EPROMS CRYSTALS INTERFACE ICS 
1802C 700p STG 2516 100KHz ADS58 = 775p 
2650A 1200p | S10 2708 200KHz ADS61J 1400p 
6502 400p | ore 2716 1MHz DM8123175p 
6800 300p | 211) 2532 1.008MHz DM8131 —375p 
6802 350p | aL 2732 1.843MHz DP8304 —450p_ 
6809 a5op | 3rrt 2716 300nS 2.0MHz DS8835 _250p. 
INS8060 1100p | 2114 2732 300nS 2.457MHz DS8836 1150p 
8080A 280p | Ae s6L-2 3.276MHz DS8838 —-225p 
8085A 450p | f116 3.57945MHz MC1488 5p 
8088 £19 | 6 4,0MHz MC1489 55p_ 
280 320p | acaap.3 UARTS 4.19MHz MC3446 325p 
Z80A 360p | eros, AY-3-1015D  300p | 4.43MHz 25510 —-350p. 
2808 £16: | 2 sgn AY-5-1013A — 300p | 6.0MHz 3242 800p_ 
suPPORT DEVICES| e11eLP 3 IM6402 450p | 7.0MHz 3245 450p | 
3242 800p | 6514 TR1602 300p | 8.0MHz 58174 1200p 
5eod alae COM8017_ —-800p | 8.867MHz 75107 160p | 
eee 350p 10.7MHz 75110 160p 
a 600p | PROMS 15.0MHz 75150 140p | 
851 650p | 71301 CHARACTER GEN. | 1gMHz 75154 4160p 
ae 20 74S 188 RO-3-2513U.C. 700p| 26 690MHz 75182 230p 
: p | 74201 RO-3-2513L.C. 700p| 97.145MHz 75324 250p 
6852 370p | 748287 74S262N 500p 75361 150p 
aes 220p | 745387 75363 300p 
a 120p | 745470 CRT CONTROLLER 75365 150p 
100p | 745471 Sansia7 pl 75451/272p, 
8224 200p | 745571 8! moputators | 75491/2—72p. 
8228 250p | 745573 MCEa45 10 8726 120p. 
8251 320p | aoeios MC6847 £10 | 6MHz UHF 350p | Bro vee 
8253 450p | 998137 SFF96364 £8 | 8MHz UHF 450p | a756 ipa 
8255 300p | 93427 9365 £60 1 P 
8257 500 TMS9927 £18 S197 140p | 
eh 500p | 93436 TELETEXT 81LS95 0p 
ee 500p | a3a46 DECODER 81LS96 9p, 
p | 93448 KEYBOARD 81LS97 
9p 
Z80P10 280p | paUD RATE SAA5020 B1L898 
Z80AP10 ENCODER AA 90p 
300 | GENERATOR SAA5030 9601 
zeoctc —_280p | Gomarte AY-5-2376  700p | SAA5041 9602 


74C 922N 500p | SAA5050 


MC14411 


WIRE WRAP SOCKETS BY TEXAS 


9p 18pin 16p 24pin 8 pin 30p 18pin S50p 24pin 70p 
nN 10p 20pin 18p 28pin 14pin 35p 20pin G60p 28pin 8p 
in 1p 22pin 22p 40pin 16pin 40p 22pin 65p 40pin  100p 


JUMPER LEADS 
Ribbon cable with DIP Headers 


EURO CONNECTORS 


Plug Socket 
14pin 16pin 24pin DIN 41612 2x 32-w 
SingleEnd 145p 165p 240p Saale Oe a aon one 
Double End 210p 230p 3455p angled 3 x 32-way 400p  — 
24" Ribbon pine eat Ga (for 2 x 32 way specify a + bora +c) 
pin 26pin pin i 
SingleEnd 160p 210p 270p BINA lol7 sway S0hp: 7200p 
Double End 290p 385p 490p MIN. D CONNECTORS 
24"’ Ribbon cable with edge conn. Qway 15way 25way 37 way 
20 way 34 way 40 way MALE 
SingleEnd 275p 525p 600p 
24’' Cable with 25 way D Connector solder 95p 1135p = 200p = 280p 
Male 500p Female 540p angled 160p 230p 2265p | 425p 
IDC CONNECTORS FEMALE 
10 way 20 way 26 way 34 way 40 way solder 125p 1190p 245p 375p 
Header angled 175p 240p 310p 500p 
Plug 90p 150p 200p 240p 270p hood (top/ 
Recep- side entry) 100p 100p 100p 150p | 
tacle 90p 165p 200p 240p 270p 37 way Centronix Type conn. £6.50 


Edge 
Conn. 200p 


250p 320p 380p 560p 


KEYBOARD 
SWITCHES 


EXPERIMENTOR 


BREADBOARDS 


16p MJ2955 9p 2N2646 45p 


12p MJ3001 225p 2N29054 30p | Sq. Switch 50p = Exp 300 £5.75 
18p MJE2955 130p 2N3053  30p | Digitast 75p Exp 325 £3.25 | 
2 pd Mees One “oo BN3084 Sp Mini Digitast 75p Exp 350 £3.15 | 
S0p MPF103/4 35p 2N3442 tap | SPecify Colour Exp 600 £5.25 


S0p MPF105 35p 2N3702/3 12p 


0p MPSA12 S0p 2N3704/5 2p | VALVO HUMIDITY SENSOR £6.00 
70p TIP0A/C Sop 2N3BIS “225 | BL3OHRCOIL £1.50 | 
70p TIP31A/C 60p 2N3820 40p | MINI ORGANIC SAA1900 £16.00 | 


40p 
70p 
36p 
40p 


TIP32A/C 75p 
TIP35C 290p 
TIP36C 

TIP41A/C 72p 


2N3866 100p 
2N3904/6 18p 
2N4871 6p 
2N5245 = 40p 


VERO BOARD 


Vero Wiring Pen £3.40 | 
(COPPER CLAD) 


Wire Wrapping Tool £4.70 


30p TIP42A/C 80p 2N5457/8 40p | 2.5’ x5" 90p — Veropins (100/pkt) 50p 
180p TIP2955 90p 2N5459 40p | 2.5’'x 3.75’ 80p Spotfacecutter £1.30 | 
200p TIP3055 70p 2N6027 48p | MICRO BOARD Pin Insertion Tool £1.80 | 


30p 
30p 
90p 
225p 


2N918 45p 
2N2160 350p 
2N2219A 30p 
2N2222A 30p 


3N128 
3N140/1 120p 
40673 75p 
40871/2 100p 


120p Single Eurocard £3.80 


Double Eurocard £5.25 


LOGIC PROBE KIT 


£12 


SCRS 
1A50V 70p 
5A 400V SOp 
8A 600V 140p 
16A100V200p 
C106D 45p 
MCR101 
T1C4436p 
2N3525 130p 
2N4444 140p 
2N5060/4 40p 


ZENERS 
2.7V-33V 
400MW 
1W 


TRIACS 
Plastic 

3A 400V 
6A 400V 
6A 500V 
8A 400V 
8A S00V 
12A500V 105p 


ELEKTERMINAL KIT £50 + 70p p &p | 


HOUSEKEEPER 


Full Kit as described in May Elektor 
Sockets for all I.C.’‘s 2K Prog EPROM 


£55+£1p&p 


Power Supply 1-8A 8V 
suitable for the Housekeeper 


£7+£1.10p&p 
£86 plusE1p&p 


60p 
76p 
S0p 
75p 
Sp 


9p 
15p 
JUNIOR COMPUTER KIT 
All Junior Computer Extension Boards available 
JUNIOR COMPUTER BOOK: 1£4 2,3&4£4.50ea 
TV Games Extension boards available. 
ELEKTERMINAL KIT £50 (plus £1 p & p) 
TELETEXT DECODER KIT £85 (plus £1p & p) 
(Decoding Board and Keyboard Elektor Nov. 81) 
Reprint cf Teletext articles £1.25 (plus large SAE) 


(p & p/book 70p) 


PROGRAMMED EPROMS 
Junior Computer 2 x 2716 Intelekt Chess ea £8 
2708 Basic £8 2716 TV Games £8 
2716 Tape Management £8 71301 Elekterminal £7 
2716 Prog. Management £8 2716 Disco Lights £8 
82S23 Interface £5 82S23 Freq. Counter (IC3C4) eaf5S 


2716 Housekeeper £8 
PCBs for most Elektor Projects available 


SEE OUR FULL PAGE ADVERT IN THIS ISSUE FOR DETAILS ON 
ACORN ATOM & ZX 81 ACCESSORIES | 


Tecunomatic Lrp. 


17 BURNLEY ROAD, LONDON NW10 
(2 minutes Dollis Hill tube station, ample street parking) 
Tel. 01-452 1500, 01-450 6597. Telex 922800 


Micro- 
computer ICs 3 


>lekator infocard 75 


EPROMs (Erasable Programmable Read Only Memories) are non-volatile, accept 
binary coded information and are commonly used in micro-computer systems. 
It is fairly easy to store data in an EPROM, by means of a so-called EPROM 
programmer. They will retain their information (data) for more than 10 years 
even at temperatures around 70°C. The number of read cycles is also unlimited. 
An EPROM can easily be cleared by exposing it to ultra-violet light and then 
reprogrammed if required. EPROMs are manufactured using NMOS-technology, 
their input and outputs being TTL compatible. Nearly all the available ones are 
also pin-compatible to standard ROMs and CMOS-RAMs. 


EPROMs 
Pin-arrangement 


Micro- 
puter ICs 4 


alelator infocard 76} com 


2516 
2708 2716 Texas Instruments 
Texas Instruments 2716 
other manufacturers 


Vec 

A8 

rX:) 

VBB 

CS (PE) 
Vop 
Program 
D7 

Dé 

DS 

D4 

D3 


CS (Program) 
07 
D6 


D4 
D3 


General 
information 15 


Memory ICs 
Type number codes 


alelator infocard 77 


INTERSIL/AMS ices ae : x 
—1 (—11) Fastest 
—2 (—12) 
MOS Memory Prefix Device Number Low Power Version -3 
—4 Slowest 
Max Access 
/MOSTEK aes cane 
-70 70 ns 
MK 4096 -6 = None 
—2 150 ns 
-3 200 ns (550 ns for ROMs) 
- 250 
MOS Prefix Speed Range ees ae 
-11 350 ns 
-6 > 400 ns 
MOTOROLA MCM 6604 Ac —15 Max Access 


—2 (—15) 150 ns 


cM —3 (—20) 200 ns 
! jemory. i * ificati Speed Range —4 (—25) 250 ns 
—11 350 ns 
| * Inclusion of an L” indicates low power version —6 (—45) 450 ns 
NATIONAL SEMICONDUCTOR yy up : eres 
24; 500 ns 


i 650 ns 
MOS Memory Prefix = 450 ns 
5 270 ns 


EPROMs 
Organisation and 
Pin-arrangement 


elelator infocard 75 


Organisation of each type 


Micro- 
computer ICs 3 
2708 1024 x 8 bit 


2716 2048 x 8 bit Block diagram of a 2716 
2732 4096 x 8 bit 


2764 8192 x 8 bit 
251 6 2048 x 8 bit Data inputs DO... D7 


2532 4096 x 8 bit 
CS, Power Down 
& 
Program Logic Output Buffers 


16384 bit 
X Decoder 
EPROM Matrix 


Micro- 
Computer ICs 4 


Pin-arrangement 


Vpp = + 5V in stand-by mode 
+25 V in programming mode 


CE = Chip Enable 
OE = Output Enable 
PD = Power Down 


elelator infocard 76 


Ag... An = Address inputs 2 & 

Dg... D7 = Data in- and outputs £ 

CS = Chip Select 3 * 
x 


EPROMs | 
Pin-arrangement | 


oOOWOn Onk Wn = 


. General M IC 
eleltor infocard 77 ie 


NIPPON ELECTRIC CORPORATION (NEC) 


uPD 411 A “1 


Max Access 


—1 250ns 
—2 200ns 


—3 150 ns 
Speed Range -—4 135 ns (DRAMS) 
450 ns (SRAMS)| 


SIGNETICS a a 
—3 Fastest 
: 
—2 Slowest 
SYNERTEK ay a i 
TEXAS INSTRUMENTS TMS 27L08 % —35 


MOS Prefix Speed Range x 10 ns 


* L usually denotes Low Power Version 


elektor march 1983 


fluorescent displays ...... fs APS Aedes de vee Sidas SOREN oem area x 
Fluorescent displays suffered from two main disadvantages: high operating 
voltage and price. Today, however, low-voltage types are available whose 
prices are competitive with those of LCDs. The main advantages of a fluor- 
escent display compared to an LCD are the greater brightness and contrast; 
compared to an LED display, the fluorescent type requires considerably 
less power. 


servo-tester ....... 0c. c ce eee ee eee A seme boat waren eek Aer eee 
(G. Liber) 
ECD jluxmeten 3554/55 She a aes es Gas Agrees Braue enc 


A new and up-to-date measuring instrument, convenient, compact and 
digital: the DLM. It is intended for accurate measurement of illumination, 
in two ranges: 0.1... 200lux and 10... 20,000 lux. Its low current con- 
sumption of only 2...4mA makes the instrument independent of the 
mains and useful for portable applications. 


universal memory card . Parkicae noe ne i Reanens. Ss. 

This memory card is preable for most microcomputers with an 8- bit data 
bus and it can accept up to 64K RAM OR EPROM. A combination of 
both types of memory is also possible. If CMOS RAMs are utilised, a back- 
up battery will protect the memory contents for a considerable time, thus 
preventing the data from being lost when the computer is switched off. 


Prelude: patitv2 ac] 46h ecccut nck sect Gos one Ree Pee TPR 
Prelude, the aie in the Elektor XL range, is Gaping ie nicely! 
Literally, this month: all the modules, switches and controls are mounted 
on the bus board. This means that the final ‘shape’ is now defined. 


technical answers ..............05. eee etree ee 
Dynamic RAM card for ZX 81; Video text without a receiver; interference 
from microprocessors; polyphonic simplification; when is a buzzer not a 
buzzer? 


automatic display dimmer ............ inasnaeonnee ee 
The clarity and legibility of a light-emitting dicsiaya is daveried: by its con- 
trast with the background. There is a direct relationship between bright- 
ness of the background and ambient light, and so a desirable feature is for 
the brightness of the display to adapt itself automatical!y to ambient light 
so that the contrast remains the same. The OPL 100, a monolithic inte- 
grated display-dimmer, has been specially developed for this purpose. 


NEACTIONAESTOL = reat ah copes, celine ch euee cs rates neds eae ee ror 
based on an idea submitted by L. van Boven 
ORIGU Aah ae ea i Se at aren etree fiedn city teeecers eae : 


Light-sensitive devices are used in all ae of farenatind aplication: 
light-meters, cybernetic models, movement sensors — even optical com- 
munication links. We don’t really like printing ‘theoretical’ or ‘educational’ 
articles. In this case, however, some background information seems long 
overdue. Furthermore, we have two practical circuits to offer: a light gate 
and a distance meter. 


AaUCIO: trathiCights 5.5. seers 4 eg e a esd woe mh auats oe ete a tee 
What has a traffic light got to do with audio? Nothing, feally: but this Bae 


ticular circuit drives three LEDs, in the colours red, orange (amber!) and 
green. The LEDs indicate the level of the output signal from a preamplifier. 
Matket> whee. shh e ks msc Fenn ce ere ires ea Roe 
switchboard ............... Bie chk OGGa a MIR ni ere ca 
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When you're so used to 
handling black ICs, with the 
odd grey one to relieve the 
monotony, seeing a chip 
embedded in clear plastic 
comes as a surprise. At first 
we thought it was just a 
commercial gimmick, but it 
turned out to be a real 
working device: the OPL 100, 
a light-sensitive display 
dimmer. 
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What is 10 n? 
What is the EPS service? 


What is the TQ service? 
What is a missing link? 


Semiconductor types 
Very often, a large number of 
equivalent semiconductors 
exist with different type num- 
bers. For this reason, ‘abbrevi- 
ated’ type numbers are used in 
Elektor wherever possible: 
@'741' stand for vA 741, 
LM 741,MC 1741,MIC 741, 
RM 741,SN 72741, etc. 


e ‘BC 107B’, ‘BC 237B’, 
‘BC 547B’ all refer to the 
same ‘family’ of almost 
identical better-quality 
silicon transistors, In 
general, any other mem- 
ber of the same family can 
be used instead. 


BC 107 (-8, -9) families: 

BC 107 (-8,-9), BC 147 (-8,-9), 
BC 207 (-8,-9), BC 237 (-8,-9), 
BC 317 (-8,-9),BC 347 (-8,-9), 
BC 547 (-8,-9),BC 171 (-2,-3), 
BC 182 (-3, 4), BC 382 (-3, 4), 
BC 437 (-8, -9),BC 414 


BC 177 (-8,-9) families: 

BC 177 (-8,-9),BC 157 (-8,-9), 
BC 204 (5,6), BC 307 (8, -9), 
BC 320 (-1, -2),BC 350 (-1,-2), 
BC 557 (-8,-9), BC 251 (-2,-3), 
BC 212 (-3, 4),BC 512 (-3, 4), 
BC 261 (-2,-3), BC 416. 


Resistors and capacitor values 
When giving component 
values, decimal points and 


large numbers of zeros are 
avoided wherever possible, 
The decimal points is usually 
replaced by one of the fol- 
lowing abbreviations: 


p (pico-) = 10712 
n (nano-) = 10% 
uw (micro-)= 10% 
m (milli-) = 103 
k (kilo-) = 10° 
M (mega-) = 10° 
G (giga-) = 10° 


A few examples: 

Resistance value 2k7: 2700 2. 
Resistance value 470: 470 2. 
Capacitance value 4p7: 4,7 pF 
or 0.000 000 0000047F... 
Capacitance value 10 n: this is 
the international way of 
writing 10,000 pF or .01 uF, 
since 1 nis 10° farads or 
1000 pF; 

Resistors are % Watt 5% carbon 
types, unless otherwise speci- 
fied, The DC working voltage 


of capacitors (other than 
electrolytics) is normally 
assumed to be at least 60 V. 
As a rule of thumb, a safe 
value is usually approximately 
twice the DC-supply voltage. 


Test voltages 

The DC test voltages shown 
are mesured with a 20 kQ/V 
instrument, unless otherwise 
specified. 


U, not V 

The international letter 
symbol ‘U’ for voltage is often 
used instead of the ambiguous 
'V'. 'V' is normally reserved 
for ‘volts’, For instance: 

Ub = 10 V, not Vp= 10 V. 


Mains voltages 

No mains (power line) volt- 
ages are listed in Elektor cir- 
cuits. It is assumed that our 
readers know what voltage is 
standard in their part of the 
world! 

Readers in countries that use 
60 Hz should note that 
Elektor circuits are designed 
for 50 Hz operation, This will 
not normally be a problem; 
however, in cases where the 
mains frequency is used for 
synchronisation some modi- 
fication may be required. 


Technical services to readers 

@ EPS service. Many Elektor 
articles include a lay-out fora 
printed circuit board. Some — 
but not all — of these boards 
are available ready-etched and 
predrilled. The ‘EPS print 
service’ in the current issue 
always gives a complete list 

of available boards, 

@ Technical queries. Members 
of the technical staff are avail- 
able to answer technical 
queries (relating to articles 
published in Elektor) by tele- 
phone on Monday’s from 
13.30 to 16.15, Letters with 
technical queries should be 
addressed to: Dept. TQ. 
Please enclose a stamped, self 
addressed envelope; readers 
outside U.K. please enclose 

an IRC instead of stamps. 

© Missing link. Any important 
modifications to, additions to, 
improvements to or corrections 
in Elektor circuits are generally 
listed under the heading 
‘Missing Link’ at the earliest 
opportunity. 
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QE Micro Computer 


ACORN WORD 


Please phone for availability 


BBC Model B £399 
(incl VAT Carr £8 


Model A to Model B Upgrade Kit £50 
Fitting Charge £ 15 
Partial Upgrades also available. 


SECOND PROCESSOR 6502 
SECOND PROCESSOR Z80 
TELETEXT ADAPTOR 
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All mating Connectors with Cables in 
stock, Full range of ACORNSOFT, 
PROGRAM POWER & BUGBYTE SOFT- 
WARE AVAILABLE 

Phone or send for our BBC. leaflet 


BBC FLOPPY DISC DRIVES 

FD Interface £ 95 Installation £ 20 
Single Drive 5%""100K £235+£6 carr. 
Dual drive5%"" 800K £799+£8carr. 
BBC COMPATIBLE DRIVES 

These are drives with TEAC FD50 mech- 
anism and are complete with power supply 


SINGLE: 100K £ 190; 200 K £ 260; 


PROCESSOR ‘VIEW £ 52 PRESTEL ADAPTOR 400 K £340 


OFFICIAL DOW DEALER PUAL | 20K £380: 400K £480; 


PRINTERS EPSON MX 80 and 100F/T3 


MX80 80CPS 80cols 
SEIKOSHA MX 100 100CPS 136 cols 
GP 100A 


Logic Seeking, 
Bi-directional, Bit Invage 
Printing, 9x9 Matrix 
Auto Underline 


MX 80 F/T3 £320 


Underline, Hi-Res Only £320) 4+ ¢6 carr. Ask for MX100F/T3 £430 
and Block Graphics, Greek Char. Sét. +£8carr details on GP250A (£ 8 Carr/Printer) 


VARIETY OF PRINTER INTERFACES IN STOCK] DRAGON 32k 


*HI-LORes Graphics 
RIBBONS FOR PRINTERS | AMPHENOL *REAL TIME CLOCK 
*COLOUR *SOUND 
CONNECTORS *PRINTER PORT 
37 way Centronix Type £5.50 | Only£173 +£4carr, 
(IDC or Solder Type) Please phone to check avail- 


25 way IEEE Type £5.50 ability Wide range of Software 
in Stock. 


SOFTY Il INTELLIGENT PROGRAMMER 


The complete micro processor development system for Engineers and 
Hobbyists. You can develop programs, debug, verify and commit to 
EPROMS or use in host computer by using softy as a romulator, Powerful 
editing facilities permit bytes, blocks of bytes changed, deleted or inserted 
and memory contents can be observed on ordinary TV. 

Accepts most +5 V EPROMS 

Softy Il complete with PSU, TV Leadand Romulator lead .... £169 


NEW LOW 


Gibseae NEC PC 8023BC 


100CPS, 80 cols 
Logic Seeking, 


Bidirectional, 80 cols 30 CPS Full 


Forward and i p ] ASCII & Graphics 
Reverse Line Feed, %% 10” wide paper 


Proportional 


Spacing, Auto Now only £175 


PRINTER ACCESSORIES 


2,000 fan fold papers with | GP100A 
perforated margin... EPSON MX80 
£15 + £3.50carr. NEC PC8035 


MICRODOCTOR 


This is not a logic 
analyser or an oscillo- 
scope. It tests a micro- 
system and gives a 

printed reprint on 

RAM, ROM and I/O — 
it will print memory = 
map, search for 

code, check 

dataline shorts 

and operates 

peripherals 

Microdoctor complete with PSU, printer, proble cable and 
two configuration board 


UV ERASERS 

UV1B upto 6 Eproms 
UV140 up to 14 Eproms 
UV1T with Timer - -switches and 
UV 141 with Timer » safety inter- 
(Carr £ 2/eraser) locks. 


MICROTIMER (HOUSEKEEPER) 

6502 Based Programmable clock timer with 

* 224 switching times/week cycle 

* 24 hour 7 day timer 

* 4 independent switch outputs directly interfacing to 
thyristor/triacs 

*6 digit 7 seg. display to indicate real time, ON/OFF and 

Reset times 
* Output to drive day of week switch and status LEDs. 


Full details on request. Price for kit £57.00 


SEE OUR INSIDE FRONT COVER PAGE ADVERTISEMENT FOR COMPONENT PRICES 
As PLEASE ADD 40p p&p & 15% VAT 
Tecunomatic Lp p p&p & 15% 


(Export: no VAT, p&p at Cost) 
MAIL ORDERS TO: 17 BURNLEY AD, LONDON NW10 1ED Orders from Government Depts. & Colleges etc. welcome. 
SHOPS AT: 17 BURNLEY ROAD, LONDON NW10 Detailed Price List on request. (| 
SET RCE ROAD- LONDON WO J Stock items are normally by return of ay KN 
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RUGBY ATOMIC CLOCK 


This Z80 micro controlled clock/calendar receives coded time data from 
NPL Rugby. The clock never needs to be reset. The facilities include 8 in- 
dependent alarms and for each alarm there is a choice of melody or alter- 
natively these can be used for electrical switching. A separate timer allows 
recording of up to 240 lap times without interrupting the count. Expan- 
sion facilities provided. 

Complete Kit 

Ready Built Unit 

Reprint of ETI articles at £ 1.00 + s.a.e. 


ACORN ATOM 


Basic Built 


Expanded 
(carr £ 3/unit) 


All erasers 
* are fitted 


* with mains £120 +£2.00carr. 


£145 +£5.00 carr. 


MONITORS 

BMC BM1401 14” Colour Monitor 
RGB Input 18MHz Bandwidth 

£ 240+ £8 carr 

HI RES 12" Green Monitor 
Antiglare screen £99 + £6 carr 
MICROVITEC 1431 M/S 14" 
Colour monitor RGB input 

£ 269+ £8 carr 

RGB Lead for BMC £8 


Composite Videolead £ 3.50 


Atom Disc Pack £ 299 + £6 carr 
3A 5 V Regulated PSU 
£ 26+£2carr 


Full Range of Atomsoft in stock. 
Phone or send for our Atom list. 
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MPF 106 VK101 2N3706/7 10 


WA FO R ») ELEC RO N | S biter MPSA08 28c1969 
fl ( : VN10KM 90 
| 2N3708/9 10 
MPSA08 VN46AF 28C1969 140 
Aci26/7 36 { 8C213L BF200 RIBS aS 2N3710/11 10 
AC141 BC214 BF224A VN66AF 2SC2020mmee 
34/35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND [Raped CaP tao piece VNBBAF 23771 Pete Ae 
F 
MAIL ORDER, CALLERS WELCOME Pe ee ame ma a ey aaa (eet peer 
Tel. Watfor ACY19/21 75] 8C308 BF256B raw ae) 2N3819 28C2314 85 
= d (0923) 40588. Telex: 8956095 ACY22/41 75| 8C256B BF257/8 erie gue 2N3820 penance 195 
LL DEVICE: AD142 120] BC318 BF259 2N3822/3 226 
ALL DEVICES BRAND NEW. FULL SPEC. AND FULLY GUARANTEED. ORDERS | 40149 3327/8 BF274 Meoted 271X301 3N3e28. 2802547 30 
ETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/P.Os | 40161 80337/8 BF336/7 sues 271X302 2N3866 2802612 225 
OR BANKERS DRAFT WITH ORDER OR ACCESS. GOVERNMENT AND | £0162 BC441/61 BF394 eS ea 27x303 2N3903/4 15 | 280234 74 
EDUCATIONAL INSTITUTIONS’ OFFICIAL ORDERS ACCEPTED. TRADE AND | 4110 Bc477 BrA5! MPU131 F314 2N3905/6 15 | Pee eeg 205 
EXPORT ENQUIRY WELCOME. P&P ADD S0p TO ALL CASH ORDERS. OVERSEAS AEN, 80) Bcoisi7 BF494/5 oc26 21326 BNSS06 gees 228 
‘AT COST. : BC547/8 BF594/5 ¢: 2N4037 
AIR/SURFACE. ACCESS ORDERS WELCOME. AF139 aceqae BF R39/40 Ceca 2TX341 2N4058 28/85 225 
: AF178 BC556/7 BFR41/79 0c42 LARSEN 2N4061/2 3N128 112 
V AT Export orders no VAT. Applicable to U.K. Customers only. Unless stated otherwise. | AF 186 8C558/9 BFR80/81 0c70 TSO 2N4064 3N140 112 
all prices are exclusive of VAT. Please add 15% tot he total cost including P&P. AF239 BCY30 BFR9B 071/72 ernie 2N4234 40315 90 
We stock thousands more items. It pays to visit us. We are situated behind Watford Football Ground. | 8C107 BCY34 BFX 2TX503 2N4264 40316 95 
jearest Undergroun tation: Watford High Street. 40: 
N Und: d/BR Station: Watford Hig! BC107B BCY41/42 ene eres 2TX504 2N4286 324 100 
Open Monday to Saturday: 9.00am to 6.00pm. Ample Free Car Parking space available. BC108 BCY45 BFX84 oces/e4 STxeeO 2Ng269 Healy) ik 
8C1088 40347 «90 
ELECTROLYTIC CAPACITORS: (Values in uF) 500v: 10uF 82p; 47 78p; 63V:0.47, 1.0, 1.5, 2.2 ; | BC109 Bcv70/71 Bevis. pee zNeo7 2Nat0o 40348120 
Ts ORS it ; "1.0, 1,5, 2.2, 3.3, 4.7 Bp: BCY70/71 BFY18 0¢200 2N4400 
1010p: 15, 22126: 2316p: 47 1p: 68 20m: 100 T8p; 220 2; 1000 Op, 2200 Sep 0 68 2p; 100 17p: 220 | 8C109B BCY72 BFYSO/51 TIP29A enees 2N4427 ey 
4p: 40V: 6.8 15p: 22 Sp; 33 12p; 336, 470 32p; 1000 48p; 2200 9p: 25V: 1.5, 4.7, 10, 22, 47 Bp; 100 11p: | BC10SC BCY78 BFY52 TIp29Cc eneye 2N4871 40361/2 70 
150 t2p: 220 16p: 330 Z2p: 470 Z5p; 680, 1000 34p; 1500 42p: 2200 50p: 2200 60p; 3300 76p: 4700 S2p; | BC114/5 BD112 BFY53 TIP30A hess 2N4898 40407/8 75 
47, 68, 100 9p: 125 12p; 330 16p; 470 20p: , perae BDiat BEYSS/6 TIP30C 3No18 2N4e0 aoai2 "8a 
. 88, i 2p; 6p: 470 2p: 680 34p: 1000 27p; 1500 31p; 2200 36p; 4700 79p. poles BD124 BFY64 TIP31A 2N1 13172 eheel 404874 30 
130 
TAG-END CAPACITORS: 64V: 2200 133p; 3300 198p; 4700 245p: 50V: 2200 110p; 3300 1B4p; 40V: BC142/3 aa evn TIPS1B 2N1302 eNet aE 40468 85 
0p: 25V: 2200 80p; 3300 8p: 4000, 4700 8Bp: 10,000 320p; 15,000 345p; sey: 22000 poe “Ov: 4700 | Bc147 eoiee pea ae BNI e Ne SNBIaE 40594 105 
8C147B BD136/37 66 2N517 40603110 
POLYESTER CAPACITORS: Axial Lead Type BC148 8D138/39 BSX26/29 TIP33A BND2I8 28178 aogyi/2 90 
400V: nF, 1n6, 2n2, 3n3, 4n7, EB Mp: 10n, 18n, 18n,22n t2p: 330, 470, 6En 8C1488 BD140 8SX78 TIP33c 2N2218A 2N5180 40871/2 90 
6p; 150n 2p; 220n 30p; 330n 42p; 470n 2p: 6B0n 1uF Bp: 2u2 Kp. SIEMENS pcb BC149 80144 BSY26 ets 2N22194 2N5190/1 
10OV: 10NF, 12n, 39n, 100n 1p; 150n, 220n 17p; 330n, 470n 30p; 680n 38p; Tue Type Miniature BC149C BD158 BSY95A TIP34c 2N2220A 2N5194 
42p; 1u5 45p; 2u2 48p; 4u7 58p. B poly Capacitors BC153/4 BD205/6 BU105 TIP35A 2N2221A 2N5305/8 
1000V: InF I7p: 10nF 30p: 15n 40p; 22n 36p: 33n 42p: 47n, 100n 42p. 250V 8C157/8 80222 BU205 TIP35C 2N2222A eNeteria 
Ink, 3C159 80245 3U206 TIP36A anaes 2N5459 
POLYESTER RADIAL LEAD CAPACITORS: 250V FEED-THROUGH 10n, BCtezA Boas Boe nal SN2369A ehbies 
10n, 15n, 22n, 27n 6p; 33n, 47n, 6Bn, 100n Zp; 150n, 220n| CAPACITORS 18n, 8C168C eps pee TIPAIA 2N2476 2N5777 RF 
10p: 330n, 470n 13p: 680n 19p: iu 23p; 1u5 40p; 2u2 48p. | 1000pF/450V Bp} —33n, BOSUE £421 TIP418 2N5879 CHOKES 
n, BC169C 80645 MD8001 TIP42A eNeAese 2N6027 
39n, 8C170 BDGO5A MJ491 TIP428 2Nz646 2SA671 Miniature 
TANTALUM BEAD CAPACITORS POTENTIOMETERS: Rotary, Carbon,|  82n. BC171/2 BD696A MJ2955 TIP120 Buz 28A715 PCB 
BV: 0.1uF, 0-22, 0-33 16p; 0-47, 0-68, | Track 0.25W Log & Lin values. C173 BDYS6 MJE170 TIP121/2 BN 2805/7 28c495 1uH 
: : S000. KA & 2KA (Linear only) Single 1odagi 20 Boi7/8 BDY60 MJE180 TIP141/2 pReeea 28C496 tut" 10u, 220, 
ang. 0p in, 180n BFI15 MJE34 ata 
5K9-2MQ Single Gang Log & Lin 30p| 2200, 270n 8C181 BF154/8 MIES7O Tip2955 Neo 3ec1086 ae et 
5KM-2M0 Single Gang 0/P Switch 78p|  330n. 390n 8C182/3 BF167 MJE371 TIP3055 2N3053 28C1162 Hood 220u; 
eeu che Double G38 co) er eal pelea Be MJE520 TIs43 3NSOSS 28C1173 ae “op 
LY l BF177 
MILAN EMM PAPACITORS | zon, | SUDER POTENTIOMETERS TuF 34 2u2 ore BF178 MIJE2955 Tsao aoe as¢1307 dma, Amr’ 
Gn) so, Aim Faye, 10th) 20h 9p: SR eee ee 8C186/7 ee eae Hise) 2N3441/2 Eeabees 10mH D 
2 470n! * 1$59/74 22) 33) 
10K0-500K0 dual gan 8C212 BF194/5 MPF 10: 2N3614/5 oy cif 
CERAMIC CAPACITORS 50V: Self Stick Graduated Bezel 8C212L BF196/7 MPFIO4 Tisso/91 gNSC6S 35c1923 toon = 
Range: 0-5pF to 10nF 4p. 15nF: 22nF ACCESS Bc213 BF 198/9 MPF 105 eNS20a2 28C1945 100mm Re 
3ank; 47nF Sp. 100nF/30V 7p. | PRESET POTENTIOMETERS Orders NS 204 Sr 98C1963 
200nF/6V 8p. 0.1W500 5M? Miniature ust phen yous 
Vertical & Horizontal 7 lordersthroug 
POLYSTYRENI : , P 
Ope te Ae CAPACITORS: sop [OZoW 1008 3-3MMhoriz. larger 10p Wieleo the cee 1em7216C £22 | MC3401 TOA2003 Ls123 36 
: 0-25W 2000 4-7Mf vert 10p el: 0923 50234 1CM7217A750 | MC3403 TDA2004 isi24 20 
SINCHIMGR - 1¢M7224 MC3405 TDA2006 ers 
Ne eC gauer out sy RAM Maye 5250 Upp7o02 425 | 1CM7240 MC3423 TDA2020 ee 
2,33, 47,68, 82, 10, 12: 15. 18. ICs 5251 A yeocPus5 299 | ICM7555 MC4016 TDA2030 S120 8 
85, 100. 104 50: isopr Ore atch FOR | 1702 350 | 8253 Z80ACPU 4M ICM 7 956 MF10 7080701 reis3 BS 
‘100, 120, 150, eac 8255 MEC6040 TL170 
200, 220, 250, 270, 300, 330, 360, BBC | 1802cP, 850 | 3756 ac zan'cTe seg’ | EASOSIF MK50398 T1430 hee oe 
poba a 800, 800, 820 21 ich MICRO 2114L-200n95 8257-5 Z80A CTC 260 LA4032 ML924 TLO61CP Ls139 
41000. 1200. 1800,2200  S0peach | 4p Sta ae reas | 8259 Ze0K CTC 260 | Laaaoo MSM5526 TLO62CP mye 
palit eoeisech IGAP | 2147, 428 8271 Ze0 DaRT495 | [C7146 NE515 TLOBAcN si47 100 
MINIATURE TRIMMERS Capacitors 100ns | 2532-450n 300 eee ZBOADART 880 || 1.67120 NE=B29 TLoseP pet ee 
Fe Sb erly ao gasnel as eOb EI a8, 2708 «225 | 8288 280 DARTESB | tea4s” NESS mEO7ZCN tsiss 40 
; : 2p | aiesv 225 8P82048N 250 | 280 PIO 260 ese NES43K ap ogice (sss 30 
RESISTORS Carbon Film Hi-Stab. 5%, | 3764" g00 | 8127 Se STON gon E383 NES TLoBacP a Ss 
miniature 3242 590 | 8T28A Zeoasio £9 | LESSS NES556 TLO84CN ts! Be 30 
RANGE val 1-99 100+ | 4027. 190 | 8731 Roses NES56O TLOQICP tsieo 32 
iw 202-4M7 £24 2p 4116-150n 85 | 8795 LINEAR ICs fie NES61 UA2240 Lsi61 37 
yw 202-4M7 E12. 2p 4116-200n 80 | 8T97N NE5628 UA78540 
iW 9364AP 555CMOS 80 | LM10 325 UAAT70 ee 
292-4M7—s«E12.—s« Sp 4118-250 325 aoa 80 | Tmz01a0 2a | NES64 usi63 35 
2% Metal Film £24 © 6p 4164-200n 425 | 9602 ees NES6SA UAA180 | 180 
1% Metal Fil 4334-3 CM ANDBLS31C125 | 709CBpin 35 | LM3O7_ 45 UAA10033935 Tees Os 
ie Film £24 8p 43343 CMOS | Ave aise | 710 33 | tuaoat 9g | NESS6 pir wossese usi6é5 50 
+ price applies to Resistors of each | fessa geo | AMZsLSKA125 | 7418pin 14 | LM3II 70 NeS6 7 ULN2004 75 Pals ee 
type not mixed. 4giei0ons2is | AY-3-1015300 | 747C l4pin 65 | LMGIEN O80 Negri ULN2283 100 tsiso 70 
RESISTORS Notwork S.1.L 3101-450 220 | AY-5-1350388 | 7eoG OR” ae Cwaaaa 39. | NESS32 ect eeenace tsi73 80 
eran spi, owo, x na. on. | Sieteghe | AVSEEER | sig0?" ls | iAaueg ap | Nessie | Urcier ute 
A Commsned. 19 pine’ 600, 1800, 2700, 3300, 1K, | 6117-110n 490 | COMBO17 275 a, Bo | tsa oeees Mee rpe mane sisi 80 
2k2, 4K7, 10K, 22K, 47K & 100K. 2p. «|: 502 CPU Coma116 700 | 407581, £11 | LM339 RC4136D UPC1366 195 
fl : b 4 26p. 6503 bmgi31_ 275 | AY-1-1320225 | LM348 RC4558 XR2206 pees ths 
6804 250 ps3691n 320 | AY-1-5050 99 | LhiaaS $5668 XR2207 evo eae 
BRIDGE 6505 psesusiz0n: |/2¥-1:5081 160) | EMaes SAB3209 XR2211 tsiez 38 
RECTI- ll 6520 PIA ny Oe eGuete SAB3210 XR2216 
AY-3-1270730 | LM379 LS193 37 
FIERS 6522 VIA $8820 Aveda $AB83271 XR2266 
-3-1350350 | LM380 S194 35 
dak 6530 $8830 SAB4209 2N414 
18 AY-3-8910438 | LM381N Lsi95 35 
1A/100V 20 6352RRI0T570 | DS8831 Booklet $G3402 ZN419E LS196 45 
Leh oes 6545 RTC 99 | 0S8832 AY.3-8910 tihises SL490 Z2N423E Ls197 45 
WEEE 75SERIES [edges meet avageizaso | LMaee Bor Phase 
OP rso7e 6592 PC £20 E9366 AY 5.1230 450 SN76023ND 240 | ZN425E LS200 275 
een % | 6800 FD1771 VESTA LM387 SN76131 125 | ZN426E Ls202. 275 
40} 75 nes ae AVS5-19178630 | LM3B9 SN76227N 95 | ZN427E Ls221 55 
46 | 75114/5 ea03 FD1793 AY-5-1350388 | LM392 $N76477 420 | ZN428E S240 «55 
bd Poe 6804 FD1795 Asoi2 LM393 SN76488 480 | ZN4Z9E Ls241 55 
83 eae 6805 FD1799 Gasola LMs58 SPO256AL2£18 | ZN459 Ls242 55 
5 u 154 6808 FD1797 GA3O1 LM725CN SP8629 ZN1034E Ls243 55 
125 | 75182/3 6809 HD26501 A 5 LM733 TA7120 ZN1040E Ls244 55 
215 | 75188/9 6810 IM6402 aacedid LM1458 ues ZNA234E LS245 70 
298 | 75322 ea20 insgogon10so | £43020 uM1871 ua Ls247 50 
240 | 75324 6821 INS8154N £9 | CA3023 M2917 T Ls248 55 
395 | 75361/3 coal mci4gg 55. | CA3028A um301 ee 7aCa4s Ls249 55 
56 | 75365 paee Melags «Se | CA3035 M307 A222 bree s251 30 
50 | 75450 oe Meee Gan, | CA0a6 Lm3302 A7310 160 aaate us253 32 
75451/2 eae Mei4a12 728. | CA3043 M3900 TAAS21AX! 295 wAcsi4 S257 30 
75454 eae Mosaaee oon, | C3045 LM3909N TAAGG61A 190 sACo72 S258 36 
75491/2 eee, MC3447P_ 315 CA3046 LM3911 125 | TAA700 275 aes LS259 55 
eee mesaag 175 | CAS048 LM3914 250 | TAAgOO 395 us260 22 
eee Me34g717e. | CA3059 Lm3915 250 | TaD100 159 s261 100 
SCR 68854 Mc6B45 625 | CA3075 LM3916 250 | TBA120S 70 Ls266 20 
Ma CA3080E LMi3600 110 
6875 6846 625 TBA540Q 275 us273. 54 
THYRISTORS 68000 MK3886-2Me7 | CA3081 $7220 280 | TBA550Q 330 LS275. 125 
5A/40V 32] 74¢922 MM1702A 300 | CA3086 M253AA 1150 | TBAG41BX 74L00 S279 30 
5A400V 40 | 8080A MM5280D 695 | CAS089E 215 | M51513L 230 | or BX11 290 74L04 Ls280 90 
5A600V 48] 8085 A mms303 635 | CAz09080 375 | Me eter TBA651 190 74130 s283. 40 
8A300V 60] gogg MM5307 1275 Casitas 16S Me eee TBA800 80 74L47 LS290 40 
8A600V 90] 8118-10 MME3B7A 475 | Casiso 90 | Mea TBA810 95. 74L75 Ls293 40 
12A100V 78] 8123 mmgai74 700 | Gasien Mes TBA820 74L85 Ls295 75 
12A400V 96] 31 MM7. 95 C1204 TBA9200 741121 Ls298 8 
55 4C922420 | ca3zi61 160 | MC1301 o 
54| 12A800V 188] 8156 RO32513L420 | Ca3i62e 450 Metsol WBASEO 741123 Ls299 150 
56 | 81106 150] 81LS95 RO32513U 650 Pe Soe Io . 
5) ari16 n00 | citeee RO32513650 | ca3ig9 200 | MC1304P TBA540 LS300 175 
C1060 38 oe 0 | HA1336W 240 | MC1310P T9109 Ls302. 175 
is TIC44 24 sited MSIE GV HA1388 255 | MC1445 250 | TCA220 LS320 200 
18} Ticas lars av, | tcb7108 690 | Mci4sios6e5 | TCA2700 S323 160 
ea 25 1 1CL7107 975 | mc1469 TCA280A S324 168 
13 | 2N5062 oe Tusaai6.2 475 | icL7611 99 | mcr4s4 TCA940 Ls325 295 
ICL7660 248 | mc1495 TCAQ6S $326 240 
VARICAPS 103 Shar 8214 TMS6011 365 | ICL8038CC300 | MC1496L TDA1004 S327 240 
105 8216 TMS9S09 ICL8211A 
50 | 150 | MC1596 1DA1008 tse47 85 
20 8224 TMs9911 :em70sa1180 | mcieas au s348. 90 
20 8225 TMS9928 iCM7207 475 nee Ls352 
ee pane Ue MC1709G TDA1024 62 
16M7215 1050 | Mc3302 TOA1034 pee ace 


TMS9995 
ULN2003 


ICM7216AJ £22 
1CM7216B £22 


8228 
8243 


MC3340P 
MC3360P 


TDA1490 


MVAM2 
TDA2002 


165 
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80 
SWITCHES DIL SWITCHES VEROBOARD 0 tin VQ Board ied IDC CONNECTORS TERS RELAYS 
TOGGLE. 2A, 250v. | ISPst)4 ' ’ DIP Board PCB Plugs Female | Female ME Miniature, enclosed, PCB mount, 
LE: 2A, 2! way 70p; 6 way 85p; . clad plain | Vero Strip 374 Seniesa licae FSD SINGLE OIC meen 
Sesh 33p | Sway 90p: 10 way 145p. 212 > 314 80p Pins pins Plug | Edge 60 x 46 x 35mm Nv na 
OPOT 44p | (SPDT) 4 way 190p. 2,5 91p = oT Set Angie Connect RL6-91 2052 Coil; 12V DC (10V5 
334 » 3% PROTO DECs 38 1120 0-50yA to 19,5 V). 10 A at 30 V DC 
SUB-MIN TOGGLE ROTARY SWITCHES: 74+ 394° Sip na 10 way 9p Bp As iP 0-100zA or 250 V AC 185p 
SPST on/off 54p | (Adjustable Stop type) Seis oy Oe. P. || Neroblock SBP) | 38 way 130 “180e: 0p = 0-500 uA DOUBLE POLE Changeover. 6 A 
SPDT c/over _ 60p | 1 pole/2 to 12 way. 2p/2 to 6 way; 354217 3860p 2382p | s-Dec 30P | 20 way 148 166 125p | 195p 0-1mA 30 V DC or 250 V AC 
RUG LOTS OG a ioe iaen trates Bimbosd? ere | 26 way ee ee ise | 3200 0-5mA RL6-100 53 © Coil, 6 V DC (5V4 to 
imboar ‘ : 
SPDT biased both | ROTARY: Mains OP 250V 4 Amp Spottace cutter 135p | Superstrip SS2_ 1360p | ag Woy a0 250p 1890p 3400 Coma 9va) 190p 
ways 105p Jott sep | P 1178p owe 200p | 395; 0-50mA RL6-111 2052 Coil, 12 V DC (10V7 
OPDT 6 tags 75p | on’ EURSeNtlonitog 50 way Zp 270 0 495p 0-100mA to 19V5) 195p 
OPOT centre off 88p | ROTARY: (Mak-a-switch) DALO ETCH 60 way <= 0-500mA RL6-114 740 2 Coil, 24V DC (22 V 
OPDT biased both | Make a multiway switch Sharing as- NERO INING RESIST PEN cara to 37 V) 200 p 
ways 145p | sembly has adjustable stop. Accom spoool 0p PI ti es 
OPT 3 positions modates up to 6 wafers Spare spool 75p eee 9p EURO CONNECTORS 0-25V AMPHENOL PLUGS 
on/on/on 185p | (max 6 pole/12 way - DP switch) Combs 8 Female Socket Maie Plug 0-50V AC IEEE 24 Way 550 
3-pole2way 205p | Mechanism only 30p ULTRASONIC Strt, Angle Strt. Angle | 0-300V AC Centronics Parallel 36 Way solder 530 
SLIDE 250V: WAFERS: (make before break) to fit | FERRIC CHLORIDE TRANSDUCER Pins Pins Pins Pins ane Centronic Parallel 36 way IDC 495 
DPDT1A _—-14p |_ the above switch mechanism 1 Ib bag Anhydrous 40KHz 325 pr DIN41617 ts ecb pees 
DPOT 1Ac/off 15p | | pole/12 way: 2 pole/6 way: 3 pole/4 | 195p + 50p P&P nGhe s e : . BUZZERS, miniature. solid-state 
1 13 way; 4 pole/3 way; 6-/2 way 6Ep i , . 
Ore | Matas OP 4a Switch tot 4p | COPPER CLAD BOARDS 2x92 A+B 2759 320p 220p 285p CRYSTALS | 6V: SV & 1gV a 70p 
, . NSDU' 
PUSHEUTTONGA all homse eee eae Fibre singloas oe Double nas Reieoe 2x32 A+C 295p 340p 240p 300p 100KHz a6 || ciero te 5Bp 
‘th 10mm Button | ROCKER: 5A/250V SPST 280 | eee sop 110p 3 DIN41612 200KHz 268 
Spor latching 99} ROCKER: 10A/250V SPDT 38p 6 ie 12 150p 195p P 3x32A+B+C 360p 385p 260p 395p 455KH 370 LOUDSPEAKERS 
DPOT latching 145p | ROCKER: 104/250V DPOT clot $5p Mia 278|[("OUDSLEARERS 
SPDT moment 9p | ROCKER: 10A/250V DPST with neon "EDGE a heme Siete Pe 
OPDT moment 145p _ 85p DIL SOCKETS CONNECTORS DIL PLU: lea OniCAGLe 1.28MHz 392 ’, i ‘ 
THUMBWHEEL Mini front mounting Low Wire 1.156 __ Solder IDC | RIBBON CAB 1.6MHz 396 |  24in 400, 640 or 800 0p 
Mini Non Locking Decade Switch Module 2220p Prof Wrap 2x15 way — 140p 14pin 40p S9p mete 1.8NHz 396 
Push to Make 15p | B.C.D. Switch Module 2789 Spin Bo Zp | 2x18 way180p 4p | Spin pM | gee | 1-8432M 200 | ete UNF MODULATORS 
Pushto Break 25p | Mounting Cheeks (per pair) 7Sp 14pin 10p 36p 2x22 way 1898p 200p 24pin 88p 178p way 2.0MHz 7.) 
16pin 10p 42p 2x23 way 175p — 40pin 250p 2665p | 16way 18 3p | 2 4576m 200 | Standard 6 MHz 280p 
+ 18pin 16p = 2p '2x 25 way 225p220p 3.278M 160 | Wideband 8 MHz 480p 
JUMPER LEADS (Ribbon Cable Assembly) 20pin 2p 60p | 2x28 way 190p — 3.5794M a 
ELEKTOR | (ength 14 pin 16 pin 24 pin 40 pin 22pin Zp Bp | '2.x30 way 245p — 3.6864M 300 
PROJECTS Single ended DIP (Header Plug) Jumper 24pin §=25p 70p 2x36 way 295p — 4.0MHz “WEMON’ New Version 
Westock | 24 inches 145p 1865p" 240p 3800p | —28pin 2p Bp | 2x40 way 315 — aomMz, 200|  WATFORD'S 
most of Double ended DIP (Header Plug) Jumper 40pin 3p 9p 2x43 way 395p — 4.80MHz Ic 
the parts 6 inches 18p 2006p 300p 465p 2x75 way 550p — 4) ASs308M ~ Ultimate Monitor 
jie ee = Nein eta re 
we ANTEX SOLDER ae $ 4K Monitor chip specially desig 
36 inches 20p 250937 88 | Cicw  a55p CX17W 475p_ | gotetey | ‘0’ CONNECTORS miniature Bi sBeNMie) 2 900)| |" A Ake Mooi clip seecent Crane 
ll IDC Female Header Socket Jumper Leads 24” | CASW | dese CX I7N Aaep " 9 15 25 37 peszeg 32) lc Sec eboardlé Serestines Ilaenhencsd 
20pin 26 pin Bipin 40 pin | coare tips, assorted sizes 5p | O° pitch) Male way way way way 6.144MHz 150 | Superboard & UK101. As reviewed by 
Singieisnged)s " 180nje¢200p) = 280p! € “800ip: || oe elements 210p | 70. waY | Solder lugs 80p 105p 160p 250p 6.5536MHz 225 | Dr A. A. Berk in Practical Electronics, 
Doubleended —-290p370p 480p —825P | ron stand with sponge 1659 | SSP Angle pins 150p 210p 250p 365p Base ae ili tacaraate 
= PCB pins 120p 130p 195p 295p 7 168MHz 250 Only £10 
FEMALE 7'68MH 200 
TRANSFORMERS: VOLTAGE REGULATORS |sotverconPins| EEN lugs 105p 160p 200p 335p stones 4 
3.0-3V; 6-0-6V; 9-0-9V; 12-0-12V; 15-0-15V 1A T0220 Plastic Casing Ideal for making SIL Angle pins 165p 215p 290p 440p 8.08333M 396 
@ 100mA Sp +ve cave, ag DILSeeee PCB pins 150p 180p 240p 420p 8.86723M 175 
peb mounting. Miniature, Split Bobbin 5V 7805 40p 7905 45p 100 pins 5p | COVERS 90p 85p 90p 100p 9.00MHz 160 BBC MICRO 
3VA: 2x6V-0.25A; 2x9V-0.15A; 2x12V-0.12A; 12V 7812 40p 7908 = 60p 500 pins 360p IDC 25way ‘D’ Plug 385p; Socket 10.0MHz 175 UPGRADE 
BVAN Dit 2x9V0.9A; 2x12v-050" | TeV 718 ap 7818 ap x as ribo BBC Micro Upgrade Kits 
GVA: 2x6V-0.5A; 2x9V-0.3A; 2x12V-0.25A; 10. Our icro Upgra 
call eee 27Op) |, 2A) B28 OP Tans ae Perr meaatae 25 way ‘D’ CON JECTOR | i259eM 300 Neill save youfsss...} 
Standard Split Bobbin type: a - way 4 
BVA: 2x6V-0.5A; 239V-0.4A; 2x12V-0.3A; | 100mA 7082 Plastic package 4a}no)° —166p. | Jumper Lead Cable Assembly 14131B14M = °170'|" 246ie memory tel aloe ee 
2x15V-0.25A 220p oY (78LO5 “30p: 7905 ‘80p 4x4x2" 105p | 187 tong, Single end, Male A860 | 16.0MHz = 200 | printer User 1/0 Port Kit £6.98 
J2VA:  2x4.5V-1.3A; 2x8V-1A;  2x9V-0.6A; 6V 78L06 30p = 4x4x24" 120p | 187 long, Single end, Female 525p 18.0MHz 180 | Complete Printer Cable 36” £12 
2x12V-0.5A; 2x15V-0.4A; 2x20V-0.3A 8V 78LO8 30p = 5x4x1}" 99p 36" long, Double Ended, M/M = 1025p 18.432M 150 Disc Interface Kit £65 
2936p (35p p&p) 12V 78L12 30p 79L12 60p 5x4x2i" 120p 36" long, Double Ended, F/F 1060p 20.0MHz 200 Analogue 1/O Kit £6.45 
2AVA:  2x6V-1.5A;  2x9V-1.2A;  2x12V-1A; | 15V 78L15 30p 79115 0p 5x2}x1}"  90p | 36” long, Double Ended, M/F 995 19.968MHz 180 | Serial /0 Kit _ eo 
2x15V-0.8A; 2x20V-0.6A 330p (60p p&p) TAA550 5x2}x2)}" 130p 5 z Expansion Bus Kit \. 
SOVA: 2x6V-4A; 2x9V-2.5A; 2x12V-2A; 2x15V- teeced tee TDAI412 ea 6 Sher 120p [__ pe ecOMie 2 Complete Uparede sit from Pe 
1.5A; 2x20V-1.2A; 2x25V-1A; 2x30V-0.8A 78HO5S +5V/5A 560p | 6 x 4 x37 1 i Model A to Mod. 
4685p (60p p&p) nee bpd TBnNe +12V/5A 7x5x3" ioe @SPECIAL OFFER® 27.648M 170 | We supply complete range of BBC 
Specially wound for Multirail Computer PSUs UM317K 20p 580p | 8x6x3” 210p 27.145M 190 Plugs, Sockets, Leads, Peripherals, 
SOVA: Outputs +5V/5A; +12V, + 25V, —5V. | raaayaKp 99p 78HG +5V to +25V| 10x4x3" 240p 38.66667M 178 | Software etc. Send SAE for list 
—12V at 1A 575p (60p p&p) | tM3I7K 0D 5A Boop | 102723" 275p 48.0MHz 170 
WOOVA: 2x12V-4A; 2x15V-3A; 2x20V-2.5A; M337 1 79HG +2.25V to 24V] 12x5x3” 2680p 100.0MHz 296 
2x25V-2A; 2x30V-1.5A; 2x50V-1A $20p (75p | [M723 Var Hig 5A 686p | 12x8x3" 236p 116.0MHz 250 
p&p charge to be added over and above our nor- 
mal postal charge). if 
: PTO ELEC- 
GMOS |] 475 [as 15] TRONICS COMPUTER CORNER NEC PC8023BE-C PRINTER 
4000 10 | fore | 484322 | Lee with Clos Europe's most popular Printer | 
i-di i i column, 
4002 12 |) 4078 18 | 4548 a0 Tat eS “ a hetinaifesdO x olathe 100CPS bi-directional, Logic press a Beau 
4006 = 50 | 408) 13 | 4842-378) Tia val 14 | @MX80FT/3 EPSON PRINTER 10" & Friction feed, 9 x 9m 7x9 Dot matrix head, true descenders " 
4007 4 ieee e 4553 246 | 11220 2" Red 12 80 column, Speed 80 CPS, Bidirectional, Centronics Interface stan- case, Superscript & Subscript & Underlining faci ity. 
100g Z| goss «= | fee «= 182 | 2 Green, Yellow or dard, Baud-rate 110-9600 (RS 232, Hi-Res, Bit Image graphics, | proportional spacing, Forward & reverse line feed, 
$10 «a | 4089 «125 | eee 36 | Amber Me} Subscript & Superscript, Italics & Underlining facility plus 500 | — Tractor or friction feed, Hi-res & block graphics. Auto 
1011 10 | 4093 20 | 4557 320) 02 bucolour 6 sheets of paper FREE ..............-. . . £324 (£7 carr) underling. Plus FREE 500 sheets of Paper. 
4012 18 | 4094 70 | 4558 120 DEI eat 78 | eMX100 EPSON Printer. 136 column, 15” carriage, plus all the Price: Only £320 + £7 carr. 
fois, 20 | bee ae | 4882 388 | Oey colour features of MX80FT/3. Plus FREE 500 sheets of Paper Only 
pol oa 4097 290 | 4561 104 Red/Green/Yellow 86 £425 + carr. 
1016 20 | 4098 75 | 4562 495 peri aates Red 88 | SSOFTY II. An intelligent Eprom Procrannas. and: Fmulsten 
1017 32 | 4099 110 | 4566 165 ee 65 Accepts a 24pin 5V Eprom. Has Memory Map isplay. 
pO Hater ge | tees “280 | Sarre LEDs, Red! RS 232 and Centronics I/P & O/P. Copies, Emulates and programs. | MONITORS 7 : 
Wis BY) ater go | aces e | Goon: Yellow 30 RS 232 and centronics routines standard. PSU included... £169 | © MICROVITEC 1431. 14” Colour Monitor. 
fos a 4163 99 | 4580 460 | Rectangle Stackable e@ TEX EPROM ERASER Erases up to 32 ICs in 15-30 minutes £33 RGB input (as used in BBC prog.) nea #250 
102240 | Ah eS | 488) 280) ee ceenorvel 18 | @ TEX EPROM ERASER with asafety switch .......... £35 |e ZENITH 12” Green Monitor, Hi-Res . . 
p03 AS tga: lee (gees, Sil Trateaeeuebe eTEXEPROMERASER plus our Solid State ELECTRONIC | e AVT 9" Green, Anti-glar filter, 12MHz. £95 
po2g 2 lh diee. 18 | sae8s BO Reda 18a TINIE eee pees ee eg Sas £44 | © AVT 9" B&W, Anti-glare filter, 12MHz. £89 
1008 30 4409 79G | 4585 60 | Green or yellow 2 | g ELECTRONIC TIMER, Solid State, 15-30 min. Connects directly @ AVT9" Amber, Anti-glare filter, 12 MHz £98 
p027 207 Nag pines lates seo SPrOOS Domes ne to above Erasers, Protects your expensive Chips from overcooking. Carriage on all Monitors is £7 (Securicor) 
4599 290 ‘ coe : 
bose ae 4ai2 on 40085 90] TIL32 Infra Red | rd Our timer pays for itself in no time 
3039 15 | 4415 480 | 40097 48) TIL78 Detector "60 | @ SPARE ‘UV’ Lamp bulb. .... ono RR aS WE — ROM for ACORN ATOM 
3031 125 | 4419 = 280 | 40098 42) Tiss ao | ©POWER SUPPLY. Regulated with Overload protection. Varia PSIRIaIGPeSOHIicaTedASOTENUTlity 
3032 go; $4220 770") G0100 215 Ween Red 10 Output, 5 V to 15 V at 4 A. Professionally finished ..... . £38 ROM. Plugs straight into. floating 
3033125 | 4435 960 | fo109 tao segments 225 | eMULTIRAIL POWER SUPPLY KIT. Especially designed for oint Atom's Utility socket. Gives 
ose AD | 4440 999 | aot0s 175 ISOLATORS Micros, Tested output: +5 V/5 A; +12 V; +25 V; —12 V of 1A £37 p aie BASIC Extensions 
tose oe aac za 40104 95) 4 & | ¢c12 COMPUTER GRADE CASSETTES in library case oe sate lly tree tae F eay tolibiae 
40105 105 1L074 yee ye Id P. (1000 Sheets) ..... £7 (carr 150p) R . 
josg ae | 4490 80 | aor08 35) 1.074 abl pois 2s Sud Agen Ro laliaer 30 CPS, Keyboard, Full disassembler, Memory 
038 = 110 | 4500 = 675_ | 40107 go) Tivt11/2/4 90 | eSEIKOSHAGP100A. 10” Tractor Feed, 80 column, A OF : f 
1039 «= 250 | 4501 mei lena lon me ace ae 13 Normal and Double Width Char. Dot Res Graphics £175 (£7 carr) dump modify, Machine eae lay 
(040 40 | 4502 60 | go109 = 80 | 4N33 Photo 10, 50 CPS, Normal and Double width and points; Basic error trapping: ' 
oz | 48522 | gorte98 eed * palaht Char, Ro cee ana. Centronics intr, eandara £240 (£7 cairl DATA & RESTORE: Full BASIC 
104 4 | 45060 5 lepla: i f d : ike): Fi 
3043 40 4505 186 aotet joa ties. p a e Printer Cable for our printersandBBC .......-...05 £12 Keyboard scanner, EB ee ine 
1044 40 4506 3% | 40163 50| TiL312.3°CA 105 line & delete; Auto line num 9; 
045 = 105 | 4507 3% | 40174 45) TIL313 .3" CC 105 Plus: Chain, Cursor movement, Loop 
eae 48 | 4508 130 | 40175 50) TIL321.5" CA 115 aborting; Easily extendible further. 
047-40 | 4510 «= 48 | 4oiai~—-220| | Tytsae ev ce "5 Manual supplied only £9.95 
oa | eis} | 48183 «—-92] L704 3°cC_ =| |: FLOPPY DISC DRIVES Se euee. 
1049 a 4512 50 | 40192 75| L707 .3°CA 99 Ya", 100K £125 
-050 23 4513 199 | 40193 70| FND357 Red 120 @ TEAC FD50A — Uncased, S/S, 40 track, 5% Pa OOK Sse ea creee 
051 oJ 4514 115 | 40194 70 15 @ TEAC FD50A — Cased, S/S, 40 track, 5%4"’, no PSU % pated UL TIMUM 
052 60 4515 115 | 40195 75 160 @ TEAC FD50A — Cased with PSU, S/S, 40T, 5%" .. 1 
oes ge | aes | ao2ae 386 Ren eS Me EO i Ceca ot) SiS ae a tee WATFORD’S own most versatile 
{ 40245 196 160 — Twi D/S, 80 track, tenes 
055 a | 4518 40 | 40257 196] 3-'¢1Greenca 160 | @ TEAC FDSQE — Twin Cased, PSU, ingle £8: Double £12 MICRO EXPANSION SYSTEM. Ideal 
056 8 | 4519 30 | 40373. 160) pym176 1885 @ Drive CABLES for BBC Micro: .......... Single £8; Dou f interfacing with APPLE, ATOM 
1057-1915 4520 50 | 40374 160] LCD 3} Digits 496 N.B. All above drives are BBC Micro compatible or | ig , ’ 
059 435) 4521 90 | 45106 596] LED 4 Digits @ SIEMENS FDD 100-5 Drive. Cased with PSU. Has track zero DRAGON, PET, RESEARCH MACH- 
ay rel Bese 128) LCD 6 Digits 625 micro switch and motor control. PCB with read, write ang INE SPECTRUM, SUPERBOARD, 
062 98 | 4527 85 | opto NEONS control electronics. Connecting cable incl. Especially pace rlol VIDEO GENIE, 2X81, etc. Low Cost 
063 8% | 4528 70 Rectangular, nut. fixin APPLEII Micro .... We ' ! a rao 
966 on 4529 150 pei’ 26 fel Amber Green 0p @ Apple ll Interface Card for above. .........6.0 ce cece eee eee £42 High Spec. As published in pected 
j 4530 90 REFLECTIVE Optical ‘ i 
068 14 | 4531 130 | Gaps; Be «Switch type TIL139170p @ 10 VERBATIM Diskettes 5%", S.S.S.D... . £20 Electronics starting from November 
O70 33 | ecg aap | 2NS227 SLOTTED pres | @ 10 VERBATIM Diskettes 5%", D.S.D.D. £30 1982. : 
orl 43, | 4536-275 | Bpwai se comp’s "age | @ 10 VERBATIM Diskettes 8”, S.S.D.D £28 Send SAE for details. 
ae m3 4538 80 | BPx65 270 N.B. Carraige is extra on all disc drives. 
i 
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SOUTHERN TECHNICAL SYSTEMS 


UNDERLYN FARM, MAIDSTONE ROAD, MARDEN, KENT TN12 9BE 
Telephone: (0622) 831022 


STS TRANSFORMERS 


High quality at budget prices. Similar to RS range. 
Auto transformers 

500 VA 110 V secondary portable 

500 VA 240 V secondary portable 


“6 VA pcb mounting 


to 


3-08 


vious months’ issues, Because 
no wires or fastenings are used 
copies can be easily removed and 
replaced and each cassette will hold 
one year’s volume of Elektor. Their smart 
appearance will look good on any laboratory 
shelf. 


3 VA pcb mounting 1.40 
All the above transformers are available with 6 V, 
9V, 12V, 15V or 20 V dual secondary windings. 
Trade orders welcomed. Prices include postage. 

OPTO ELECTRONICS 

7 Segment displays. 

Hewlett-Packard HP 5082-7653 0.43” 

common cathode 70p each/6 for £ 3.50 


for your colies of ElekTor 


THE ELEKTOR 
CASSETTE BINDER 


This cassette style binder will help to keep 
your copies of Elektor clean and in 
order, even though you refer to them 
time and time again. The cham- 

fered corner of the cassette allows 

instant 
month’s issue without the need 


recognition of each 


thumb through pages of pre- 


Texas TIL 722 miniature 0.3” 
common cathode 


DIODES 


37p each/6 for £ 2.00, 


10 for 45p/100 for £ 4.00 
10 for 35p/100 for £ 3.50 
10 for 50p/100 for £ 4.50 

LEDs 3 mm green 10p each/10 for 90p 

ICs 

ULN 2004 AN 

CD 4011 BE 

CD 4040 BE 

Ceramic resonator 455A 

Resistor network 220 Q or 680 2 

dil pack containing 7 


TRANSISTORS 
10 for 80p 
10 for £ 2.00 
DIL switch sub miniature 4 way 
type DNS-04-S 
Resistors 1/8 watt 10 or more values mixed 
total 1000 resistors 
All prices are excluding VAT at 15%. Add 50p for 


postage and packing for small items. 
Please telephone for trade quotations. Large stocks 


-available. Telephone Maidstone (0622) 831022. 


PRICE £2.90 
inc. postage & packing 


available from — 
Elektor Publishers Limited, 
10 Longport, 

Canterbury, 

Kent CT1 1PE. 

please use the order card in this issue. 
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HOME LIGHTING KITS 


These kits contain all necessary components and full 
instructions & are designed to replace a standard wall 
switch and control up to 300w. of lighting 


TDR300K RemoteControl £14.30 
Dimmer 

MK6 Transmitter for above £ 4.20 

TD300K 


Touchdimmer £ 7.00 
TDEK 


Extension kit for 2-way 
switching for TD300K £ 2.00 
£3.50 


LO300K Rotary Controlled 


Dimmer 


HOME CONTROL CENTRE 


This New Remote Control Kit enables you to 
control up to 16 different appliances any- 
‘where in the house from the comfort of your 
armchair. The transmitter injects coded 
pulses into the mains wiring which are 
received by receiver modules connected to 
the same mains supply and used to switch on 
the appliance addressed. Receivers are 
addressed by means of a 16-way keyboard, 
followed by an on or off command. Since 
pushing buttons can become rather boring, 
the transmitter also includes a computer 
interface so you can programme your favour- 
ite micro to switch lights, heating, electric 
blanket, make your coffee in the morning, 
etc., without rewiring your house. JUS 

THINK OF THE POSSIBILITIES. The KIT 
includes all PCBs and components for one 
transmitter and two receivers, plus a drilled 

ox for the transmitter. 
Order as XK112. £42.00 


Additional Recievers XK111 £10.00 


ELECTRONIC LOCK KIT XK101 
This KIT contains a purpose designed lock IC, 
10-way keyboard, PCBs and all components 
to construct a Digital Lock, requiring a 4-key 
sequence to open and providing over 5000 
different combinations. The open sequence 
may be easily changed by means of a pre- 
wired plug. Size: 7 x 6 x 3 cms. Supply: 5V to 
15 V dc. at 40uA. Ouput: 750mA max. 
Hundreds of uses for doors and garages, car 
anti-theft device, electronic equipment, etc. 
Will drive most relays direct. Full instructions 


supplies ONLY £10.50 


Electric lock mechanism for use with latch 
locks and above kit 
£13.50 


MINI KITS 


MK1 TEMPERATURE 
CONTROLLER/THERMOSTAT 

Uses LM3911 IC to sense tempera- 
ture (80°C max.) and triac to switch 
heater. 1KW £4.00 
MIK2 Solid State Relay 

Ideal fer switching motors, lights, 
heaters, etc. from logic. pto- 
isolated with zero voltage switching. 
Supplied without triac £2.60 
MK3 BAR/DOT DISPLAY 

Displays an analogue voltage on a 
linear 10 ‘element LED display as a 
bar or single dot. Ideal for thermo- 
meters, level indicators, etc. May be 
stacked to obtain 20 to 100 element 
displays. Requires 5-20V supply. 
MK4 PROPORTIONAL £4.50 
TEMPERATURE CONTROLLER 
Based on the SL441 zero voltage 
switch, this kit may be wired to form 
a “burst fire” power controller, 
enabling the temperature of an en- 
closure to be maintained to within 
0.5°C. Max. load 3KW £5.55 
MKS MAINS TIMER 

Based on the ZN1034E Timer IC this 
kit will switch a mains load on (or off) 
for a preset time from 20 mins. to 35 
hrs. Longer or shorter periods may 
be realised by minor component 
changes. Max. load 1KW. £4.50 


Jd 


switch 


PACK 3 
PACK 4 
PACK 5 
PACK 6 


Have you got our FREE ORANGE CATALOGUE yet? 
NO?! Send S.A.E. 6’ x 9’’ TODAY!! 

It's packed with details of all our KITS plus large range 
of SEMICONDUCTORS including CMOS, LS TTL, 
linear, microprocessors and memories, full range of 

LEDs, capacitors, resistors, hardware, relays, switches 

etc. We also stock VERO and Antex products as well 
as books from Texas Instruments, Babani and Elektor. 


3NOTEDOORCHIME dd 


Based on the SABO600 IC the kit is supplied with all 
components, including loudspeaker, 
board, a pre-drilled box (95 x 71 x 35mm) and full 
instructions. Requires only a PP3 9V battery and push- 
to complete. 
BEGINNERS. Order as XK102 


XK113 MW RADIO KIT 


Based on ZN414 IC, kit includes PCB, wound aerial and 
crystal earpiece and all components to make a sensitive 
miniature radio. Size: 5.5 x 2.7 x 2cms. Requires PP3 
9V battery. IDEAL FOR BEGINNERS. 


COMPONENT PACKS 

PACK 1 650 Resistors 47 ohm to 10 Mohm — 10 per 

value £4.00 
PACK 2 40 x 
1000uF — 5 per value £3.25 
60 Polyester Capacitors 0.01 to IpF/250V — 
5 per value £5.55 
45 Sub-miniature Presets 100 ohm to 1 Mohm 
— 5 per value £2.90 
30 Low Profile IC Sockets 8, 14 and 16 — pin 
— 10 of each £2.40 
25 Red LEDs (5mm dia,) £1.25 
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DVM/ULTRA SENSITIVE 
THERMOMETER KIT 


This new design is based on 

the ICL7126 (a lower power 

version of the ICL7106 chip) 

and a 31/2 digit liquid crystal 

display. This kit will form the 

basis of a digital multimeter 

(only a few additional resistors and switches 
are required—details supplied), or a sensitive 
digital thermometer (-50°C to +150°C) 
reading to 0.1°C. The basic kit has a 
sensitivity of 200mV for a full scale reading, 
automatic polarity indication and an ultra 
low power requirement—giving a 2 year 
typical battery life from a standard 9V PP3 
when used 8 hours a day, 7 days a week. 


Price £15.50 
DISCO LIGHTING KITS 


OL 1000K 

This value-for-money kit fea- 

tures a bi-directional se- 

quence, speed of sequence 

and frequency of direction 

change, being variable by means of poten- 
tiometers and incorpurates a master dim- 


ming control £14.60 


OLZ100K 

A lower cost version of the above, featuring 
undirectional channel sequence with speed 
variable by means of a pre-set pot. Outputs 
switched only at mains zero crossing points 
to reduce radio interference to a minimum. 


ty £8.00 
response. 60p 
DL3000K 


This 3 channel sound to light kit features 
zero voltage switching, automatic level con- 
trol and built in mic. No connections to 
speaker or amp required. No knobs to adjust 
— simply connect to mains supply and 


lamps. (1Kw channel) Only £11.95 


printed circuit 


AN IDEAL PROJECT FOR 


£5.00 


£5.00 


16V Electrolytic Capacitors 10uF to 


Optional opto input DLA1 
Allowing audio (“‘beat’’) — light 


ALL AT VERY COMPETITIVE PRICES. 


ORDERING IS EVEN EASIER — JUST RING 
THE NUMBER YOU CAN'T FORGET FOR 
PRICES YOU CAN'T RESIST. 


5-6-7 8-9-10 


and give us your Access or Barclaycard No. Answering 
or write enclosing cheque or postal order. service evngs 
Official orders accepted from schools, etc. & weekends 


LCD 3% DIGIT MULTIMETER 
16 ranges including DC voltage (200 mv-1000v) and 
AC voltage, DC current (200 mA-10A) and resist- 
ance (0-2 M) + NPN & PNP transistor gain and 
diode check. Input impedance 10M. Size 155 x 
88 x 31mm. Requires PP3 9V battery. 
Test leads included. £29.00 


THE MULTI-PURPOSE TIMER HAS ARRIVED 


Now you can run your central heating, lighting, hi-fi system and lots 
more with just one programmable timer. At your selection it is 
designed to control four mains outputs independently, switching on 
and off at pre-set times over a 7 day cycle, e.g. to control your central 
heating (including different switching times for weekends), just 
connect it to your system programme and set it and forget it—the 


clock will do the rest. 


FEATURES INCLUDE:- 

* 0.5” LED 12 hour display. 

* Day of week, am/pm and output status indicators. 
* 4 zero voltage switched mains outputs. 

* 50/60Hz mains operation. 
* 


Battery backup saves stored programmes and continues 
time keeping during power failures. (Battery not supplied). 
* Display blanking during power failure to conserve battery power. 


18 programme time sets. 
Powerful “Everyday” function enabling output 
to switch every day but use only one time set. 


* Useful “sleep” function—turns on output for one hour. 


Direct switch contro! enabling output to be turned on 


immediately or after a specified time interval. 
* 20 function keypad for programme entry. 
Programme verification at the touch of a button. 


(Kit includes all components, PCB, assembly 
and programming instructions). ORDER AS CT5000 


For a detailed booklet on 
remote control — send us 30p 


and S.A.E. (6’’ x 9’’) today. 


11 Boston Road 
London W7 3SJ 


“OPEN-SESAME” 


The XK103 is a general purpose infra-red trans- 
mitter/receiver with one momentary (normally 
open) relay contact and two latched transistor 
output. Designed primarily for controlling 
motorised garage doors and two auxillary out- 
puts for drive/garage lights at a range of up to 
40 ft. The unit also has numerous Sppiiestions 
in the home for switching lights, TV, closing 
curtains, etc. Ideal for aged or disabled 
persons. 

The Kit comprises a mains powered receiver, a 
four button transmitter, complete with pre- 
drilled box, requiring a 9V battery and one 
opto-isolated solid state switch kit for inter- 
facing the receiver to mains appliances. As 
with all our kits, full instructions are supplied. 


ONLY £23.75 


REMOTE CONTROL KITS 

MK6 SIMPLE INFRA RED TRANSMITTER 
Pulsed infra red source complete with hand-held plastic box. Requires a 9V battery. 
MK7 INFRA RED RECEIVER 
Single channel, range approx. 20ft. Mains powered with a triac output to switch loads up to 500W. 
at 240V ac. £9.00 (RCSOOK —Special Price for MK6 and MK7 together £12.50 
MK8 CODED INFRA RED TRANSMITTER 
Based on the SL490, the kit includes all components to make a coded transmitter and only 
requires a 9V (PP3) battery and keyboard. 8 x 2 x 1.3cms £5.90 
MK10 16-WAY KEYBOARD: 
For use with MK8 and MK18 to generate 16 different codes for decoding by the ML928 or ML926 
receiver (MK12) kit. 
MK11 10-Channel + 3 Analogue o/p IR Receiver 
Based on ML922 decoder IC. Functions include on/standby output, toggle, control of volume, 
tone and lamp brightness. Includes its own mains supply. £12.00 
MK12 16-CHANNEL IR RECEIVER 
For use with MK8 kit with 16 on/off outputs, which with further interface circuitry, such as relays 
or triacs, will switch up to 16 items of equipment on or off remotely. Latched or momentary out- 

juts — please specify when ordering. Includes its own mains supply. £11.95 

IK13 11-WAY KEYBOARD For use with MK8, MK18 and MK11 Eits £4.35 
MK16 Mains Powered IR Transmitter 
Mains powered for continuous operation - single channel, for applications such as burglar 
alarms, automatic door openers, etc. Range approx. 6 ft. £2.50 
MK17 12V d.c. IR RECEIVER 
For use with MK6 or MK16. Relay output with DP 3 Amp change-over contacts, may be used as 
latched, momentary or “break beam” receiver. Operates from 6-13V d.c. £9.50 
MK18 HIGH POWER IR TRANSMITTER 
Similar to MK8 but with range of approx. 60ft. £6,20 
Ancillary Kits : MK2 Solid State Relay 
Opto-isolated with zero voltage switching. No. triac supplied. £2.60 
MK15 DUAL LATCHED SOLID STATE RELAY 
Comprises 2 x solid state relays and latch for use with momentary 

version of the MK12. 2 output triacs required (not supplied). £4.50 


£4.20 


24 HOUR CLOCK/APPLIANCE TIMER KIT 


Switches any appliance up to 1kW 


on and off at present times once per 
day. Kit contains: AY-5-1230 IC, 
0.5" LED display, mains supply, 
display drivers, switches, LEDs, 
triacs, PCBs and full instructions. 


PRICES 
EXCLUDE VAT 


ACCESS 
and 
BARCLAYCARD 
welcome 


CT1000K Basic Kit... seeeeeeeeeeeeeeeee 
CT1000K with white box (56/131 x 71mm) . 
(Ready Built) 


Add 55p postage & packing +15% VAT to total. 
Overseas Customers; : 
Add £2.50 (Europe), £6.00 (elsewhere) for p&p. 
Send S.A.E. for further STOCK DETAILS. 
Goods by return subject to availability. 


OPE 9am to 5pm (Mon to Fri) 


10am to 4pm (Sat) 


ALINGS NORTH 
CIRCULAR RO 


SSS Fae 


LT GARAGE 


Gy NOLSOS 


“TEL: 01-567 8910 ORDERS 


01-579 9794 ENQUIRIES 
01-579 2842 TECHNICAL arter 3pm 
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Shop opening hours 
Mon to Fri 9am to 5.30pm 
Sat 9am to 5.00pm 

sed 


TERMS OF BUSINESS — Professional quality electronic components brand new and fully guaranteed. Mail 
order by return of post. Cash, Cheque, Postal Order or Bankers Draft with order payable to HEMMINGS ELEC- 
TRONICS LTD. Access or Barclaycard available using our 24 hour answerphone service. Monthly Credit Ac- 
counts available on request to government and educational authorities. Industrial customers wishing to open a 
credit account are required to furnish a bank reference and two trade references. Postage and packing add 45p 
to all orders under £10. All prices are exclusive of VAT. Please add 15% to total including p&p. No VAT on ex- 
port orders or books. 


Hemmings Electronics Lrd 


Electronic Components & Microcomputers ny 


DEPT. EK, 16 BRAND STREET, HITCHIN | 


HERTS,SG51JE Telephone: (0462) 33031 | 


COMPUTER ICs # MEMORIES 

6502 360p 2114. S90p 

6522 2716 210p 

6800 2532 380p 

68800 2732 380p 

p80 4116 85p 

4164 

68B09 6116 i505 

6809E 480p 

6810 

6821 

S582 
40 

68840 LINEAR ICs 

6844 AY-3-1270 725p 

6845 AY -3-1350 350p 

6850 AY-3-8910 435p 

6852 AY-3-8912 620p 

6854 AY-5-1230 450p 

6875 4390p (9709 

8T26A 741 8pin 

8728 741 14 pin 

8T95 741S 

8T96 747 

8197 748 

8798 CA3080E 

8035L CA3130€ 

8039L LA4422 

8080A LF355 

8085A LF356 

8155 LF357 

8212 LM301A 

8216 LM307 

8224 LM308A 

8226 LM311N 

8228 250p §LM324 

8243 LM339 

8251 LM348 

8253 LM358 

8255 LM380 

8257 LM381 

8259 LM393 ip 

8279 450p J LM3909 85p 

75451 MC1310P 210p 

75452 MC1455, 66p 

75491 MC1456 «1135p 

75492 MC1458 3p 

AY-3-1015D MC3242A 630p 

MC3302 

MC3340 

MC3401 

MC3403 

MC3456 

MC3480 580p 

MC34001 58p 

NESS5 16p 

555 CMOS 390p 


6116L 


300p 
AY-5-1013A 


300p 

MC1408 2395p 
MC1488 5p 
MC1489 _55p 
MC3459_ 2865p 
Z80ACPU 350p 
ZB0APIO 300p 
ZB0ACTC 300p ff NES56 SSp 
ZAC ea ce 
SN76023 180p 

TA7205A _125p 
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TBA4800 175p 
TBAS400 130p 
TBA800 
TBA920 
TCA650 
TCA910 
TDA1004 
TLO61 

TLO62 

TLO64 

TLO71 

TLO72 

TLO74 

TLO81 

TLOB2 

TLOB4 5p 
UPC575_ 1149p 
UPC1167_ 158p 
UPC2002C 285p 
UPD7002 450p 
2N414—-100p 


VOLTAGE 
REGULATORS 


+Ve 

100mA 
78105 30p 
78L08 30p 
78L12 3p 
78L15 3p 

500mA 
78M05 
78M06 
78M08 
78M12 
78M15 
78M18 
78M24 

1A 
7805 
7806 
7808 
7812 
7815 
7818 
7824 
- Ve 

100mA 
79LO5 
79L12 
7915 

1A 

7905 
7906 
7908 
7912 
7915 
7918 
7924 


BO679A 
BOG680A 
BFY50 
BFY51 
BFY90 
BF244A 
BSX19 
BSX20 
MJ2955 
MJE241 
MJE251 
MJE340 
MJE350 
MJE370 
MJE520 
MJE2955 
MJE3055 
MPF102 
MRF475 
MPS2369 
MPS3640 
MPS3646 
MPSA06 
MPSA12 
MPSA13 
MPSA14 
MPSA18 
MPSA27 
MPSA42 
MPSAS6 
MPSA63 


H MPSA64 


MPSA77 
MPSA92 
TIP29 
TIP29A 
TIP29B 
TIP29C 
TIP30 
TIP30A 
TIP30B 
TIP30C 
TIP31A 
TIP31B 
TIP31C 
TIP32 
TIP32A 
TIP32B 
TIP32C 
TIP33 
TIP33A 
TIP33B 
TIP33C 
TIP34 
TIP34A 
TIP34B 
TIP34C 
TIP35 
TIP35A 
TIP35B 
TIP35C 
TIP36 


90p 
6p 


2390p 
2p 


§ 


$ 


30p 
20p 
%p 


SRFFSSSITISHRSSSSSSSSSSSSASSSSSSRVSSSS 


aasua 


amon 


Bybee 
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2N3822 2N4922 
2N3823 2N4923 
2N3824 2N5190 
2N3866 2N5191 
2N3903 2N5192 
2N3904 2N5193 
2N3905 2N5194 
2N3906 2N5195 
2N4123 2N5400 
2N4125 2N5401 
2N4391 2N5415 
2N4392 2N5416 
2N4400 2N5457 
2N4401 2N5458 
2N4402 2N5459 
2N4403 2N5460 
2N4410 2N5551 
2N4416 2SC495 
2N4856 2SC1306 
2N4857 2SC1678 
2N4918 2SC2028 
2N4919 2SC2078 
2N4920 VN10KM 
2N4921 40673 


LIQUID CRYSTAL 
DISPLAY MODULES 


PCIM177 Frequency Counter 
5 Digits, 0.35” 

FM, SW, MW, MHz, KHz 
Annunciators 

Sample and Hold Capability 
Reset Capability 

25 Selectable IF Offsets 
Prescaler Available 
Incandescent Backlighting 
Supply Voltage 5v 
Operating Current 4mA 


= 


SFSFERRRSSIRRTTTTSRSS 


= 


Saguggsegeressssssszaags 


555 


£18.85 
PCIM176 Digital Meter Module 
3} Digits, 0.5” 
+, — and Decimal Point 
200mV Full Scale Input 
True Differential Input 
Guaranteed ‘'0" Reading 
Single 9v Operation 
Power Consumption 20mW 
Accuracy 0.15%, +/- 1 Count 
Temperature Drift 80ppm/C 
Low Battery Indicator 
Incandescent Backlighting 


£22.50 
Modules are supplied with Data 
Sheet. 

‘FIBRE OPTIC 
POLYMER CABLE 

A 10m coil of 1mm core optical 
fibre cable sheathed in black 
polyethylene for protection £4 95 


Mail to: 


ALFAC ETCH 
RESIST TRANSFERS 


Make your own Printed Circuit 

Boards with our PCB transfers 

@ Draw your artwork on 0.1” grid 

@ Transfer to copper board 

using carbon paper 

@ Burnish the Alfac transfers to 

the board using a spatula using 

carbon marks to assist in accurate 

alignment 

@ Using Alfac chemical eraser to 

correct mistakes 

@ Etch in Ferric Chloride 

EC900/1 0.1” Edge Connector 

EC902/1 0.156” Edge Connector 

EC940 =: 0.016" Lines 

EC941 0.031” Lines 

EC942 = 0.039” Lines 

£C943 0.049” Lines 

EC944 = 0.061” Lines 

—C945 =: 0.079” Lines 

EC946 0.100” Lines 

EC947_—- 0.124” Lines 

EC950/1 0.031” 90° Bends 

EC950/2 0.061” 90° Bends 

EC952/1 0.031” 30°,45°,60° 

Bends 

EC952/2 0.061” 30°,45°,60° 

Bends 

EC908 0.063” Pads 

EC910 0.094” Pads 

EC911_ 0.189” Pads 

EC960/1 TO-5 Transistor Pads 

EC993/1 IC Pads 

EC997/1 IC Pads with tracks 
between pads 

5 identical sheets in sealed 

pack 

Individual sheets 

Spatula AR4 for burnishing 

Alfac knife 

Spare Blades (pack of 10) 

Alfac Eraser 

Alfac Precision Grids 

Polyester film, matt finish 

oNamm thickness, 20 lines/in 


Ad 
Double Sided Fibreglass Board 
1/16” thickness, 10z Copper 


GO FORTH AND 
MULTIPLY 


m much quicker with the 


JUPITER ACE 
available ex stock 


£89.95 inc VAT 


LIGHT EMITTING 
DIODES (LED) 


3mm Red TIL209 
3mm Green LD37C 
Panel Clip 
3mm Chrome Bezel 
5mm Red CQY40L 
5mm Green, Yellow 
Panel Clip 
5mm Chrome Bezel 
5mm Square Red 
Green, Yellow 
Tri-colour V51BP 
Red Flashing COX21 
3Hz at 5V 


INFRARED 
TIL32 Emitter 
TIL38 Emitter 
TIL78 Phototransistor 
TIL100 Photodiode 


EPSON MX80F/T TYPE Ill 
PRINTER 


80 Characters per Second 
Friction and Tractor Feed 

High Resolution 960 Dots/Line 
Auto Underlining 

Subscripts and Superscripts 


£320 


Securicor £8 


VIC-20 COLOUR 
COMPUTER 


@ SPECIAL OFFER © 
VIC-20 Colour Computer 
C2N Cassette Unit 
Introduction to Basic (Part 1) 
VIC Reference Manual 
Demonstration Tape 
10 Blank Cassettes 
VIC Computing Magazine 


£205 inc VAT 


COMMODORE 64 
COMPUTER 


64K RAM, 26K ROM 

25 Lines of 40 Characters 

16 Colours, 512 x 256 Graphics 

Options — VIC Peripherals 
Alternative Languages 
Second Processor 
KEYNET Network 


SESE F SERReTSESeTs 


£299 


Securicor £6 


ELEKTOR PUBLISHERS., ELEKTOR HOUSE, 
10 LONGPORT, CANTERBURY. CT1 1PE. 


Please attach magazine label here, list new address 
below, and mail six to eight weeks before you move. 
If you are receiving duplicate copies of Elektor 
please send both labels. Or if you have a question 
about your subscription attach label here and clip 
this form to your letter. 


, 


Surname 


Initials 


ela 


Street/Ave./Blvd. 


Tow 


n 


LLL 


County/Province/State 


Post code/Zip/Area code 


Country 
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TOSHIBA DOUBLE SIDED/DOUBLE 
DENSITY 5%,” DISK DRIVES 


These are high quality. very reliable, industry standard 
disk drives. These can be used as single sided/single 
density, double sided/double density or double sided/ 
double density depending on the host computer disk 
interface. Compatible with most micro-computers e.g. 
VIDEO GENOE, ATOM, TRS 80, BBC COMPUTER, 
SUPER BRAIN, NASCOM etc, etc. If used as double 
sided/ double density then the storage capacity is 3.5 
MAGABITS/DRIVE (unformatted), track density is 48 
TPI and can daisy chain up to 4 drives. 90 day warranty. 
One disk drive only . -. £179 + VAT = £205.85 
Two disk drives - £349 + VAT = £401.35 
Single boxed with power supply£214 + VAT = £246.10 
Dual boxed with power supply £389 + VAT = £447.35 
2 Drive Cable + £15 + VAT = £17.25 
DS/DD 48 TPI diskettes... » £2.50 + VAT = £2.88 


MITSUBISHI 
Double sided/double density 
Double Tracks 1/,” Disk Drives 


This is the latest addition to our range of disk 
drives. The capacity is 1 MAGA BYTES (un- 
formatted) per drive, the track density is 96TPI. 
Track to track access time is 3msec. These are 
compatible with Shugart SA460 (ANSI standard 
interface). Compatible with BBC COMPUTER, 
ATOM, NASCOM and lots of other computers. 
One disk drive only ... -- £219 + VAT = £251.85 
Two disk drives £429 + VAT = £493.35 
Single boxed with power supply.....£249 + VAT = £286.35 
Dual boxed with power supplye £459 + VAT = £527.85 
DS/DD 96TPI diskettes.......... £3.95 + VAT = £4.54 each 


PROFESSIONAL MONITORS 


e@ GREEN MONITOR 12” green monitors with com- 
posite and sync input. Suitable for most computers 
Hitachi MM1216 £89 + VAT = £102.35 
$M12H 18 MHz monitor . £89 + VAT = £102.35 
SM12N 15 MHz monitor . £69+VAT=£ 79.35 


@ COLOUR MONITORS 14” colour monitors, RGB or 
composite and sync input 
SCM14N Normal-res 400 dots 
SCM14M Medium-res 600 dots . 
SCM14H High-res 800 dots 


w. £199 + VAT 
-£339 + VAT 
... £499 + VAT 


TI99/4A SOFTWARE 


SOLID STATE SOFTWARE MODULES * 
*Tl-Invaders.... £15 + VAT = £17.25 
"Video Games 1. £18 + VAT = £20.70 
*Mind Challengers.. £10 + VAT = £11.50 
*A-Maze-ing.... £18 + VAT = £20.70 
"Connect Four. £18 + VAT = £20.70 
£18 + VAT = £20.70 
£18 + VAT = £20.70 
£18 + VAT = £20.70 
£18 + VAT = £20.70 
£18 + VAT = £20.70 
£18 + VAT = £20.70 
£18 + VAT = £20.70 
£18 + VAT = £20.70 
£22 + VAT = £25.30 
£22 + VAT = £25.30 
£28 + VAT = £32.20 
£28 +. VAT = £32.20 


“Tombstone 
"Zero Zap... 
“Attack. 
“Blasto. 
“Hustle. 
“Yahtzee . 
*Black Jac! 
"Car Wars .. 
*Munchman 


“Adventure & Be 
*Mini memory . . 
(please telephone) 


ADDITIONAL ADVENTURE PROGRAMS * 
(Use with Adevnture Module) 
. £18 + VAT = £20.70 
. £18 + VAT = £20.70 
. £18 + VAT = £20.70 
. £18 + VAT = £20.70 
. £18 + VAT = £20.70 
. £18 + VAT = £20.70 
. £18 + VAT = £20.70 
. £18 + VAT = £20.79 
*Savage Island . £22 + VAT = £25.30 
*Golden Voyage ... s+. £18 + VAT = £20.70 
A lot more Software is available. S.A.E. for list 


“Ghost Town.. 


AKHTER INSTRUMENTS LTD. 


DEPT. EK, UNIT 19, ARLINGHYDE ESTATE, SOUTH ROAD, HARLOW, ESSEX, UK CM20 2BZ 


TEL: HARLOW (0279) 412639 


60 + VAT = £69.00 Ff 


£70)@ microcomputer 


£348 + VAT = £399 
£389 + VAT = £446 
£409 + VAT = £469 
£450 + VAT = £516 
£230 + VAT = £264 


BBC Microcomputer Model B 
Model B + Econet Interface 

Model B + Disk Interface 

Model B + Econet + Disk Interfaces 
Single disk drive (100K) 

Torch Dual Disc Drive (800K) with Z80 Processor 64K 
of RAM and CPN operating system 
Parallel printer cable 

Games Paddles (per pair) 


£779 + VAT = £895 
£ 12+ VAT =£103 
£11 + VAT = £12.65 


SOFTWARE FOR BBC COMPUTER 
Desk Diary (Two programmes) 
Algebraic manipulation package . 
BBC Peeko Computer... 

BBC FORTH language 

BBC LISP language 

BBC word processing package. 
Printer Driver Cass 


... £8.65 + VAT = £9.95 
. £8.65 + VAT = £9.95 
. £8.65 + VAT = £9.95 
. £14.50 + VAT = £16.67 
. £14.50 + VAT = £16.67 
.. £52 + VAT = £59.80 
..- £8.65 + VAT = £9.95 


TEXAS INSTRUMENTS 
TI99/4A 16 BIT 

HOME COMPUTER 
SYSTEM 


TI99/4A 


salva eaten anomalies 
This microcomputer is based on TMS9900 16 bit microprocessor. 
It includes 16K RAM, 16 colour high resolution graphic (192x256). 
The screen display is 32 characters, 24 lines TI-BASIC. Full size 
keyboard. For Software there are about 1000 Programs to choose 
from. There are a lot of peripherals available e.g. Disk Drives, Disk 
Interface, Speech Synthesizer, Extra RAM. Additional Languages 
(PASCAL, Tl-LOGO, ASSEMBLER). Prices: Tl Home Computer 
£149.95; Peripheral Expansion System £134.95; Disk Controller 
Card £124.95; Disk Drive £199.95; Speach Synthesiser £41.95. 
All prices inclusive of VAT. Please send large SAE for full price list. 


GUARANTEED LOWEST PRICES 


We guarantee that our prices are the lowest on the market. If you 


- Can find any item advertised and in stock at less than our price we 


will match that price. 


NEW EPSON TYPE 3 PRINTERS 


bie. 


MX80 F/T-3 

80 column, 80 CPS, super and subscripts, auto under- 
lining, tractor feed, 32 print fonts. Bi-directional printing, 
logic seeking, 9 x 9 matrix, high res. graphics, centronic 
parallel interface, tractor or friction paper feed. FREE 500 
sheets of paper Price: £325 + VAT = £373.75 


MX 100-3 

136 columns, 100 CPS, all other features of MX80 plus 

true descenders, adjustable paper width up to 15 inches, 

friction or tractor feed, centronic parallel interface. 
Price: £429 + VAT = £493.35 


SEIKOSHA GP SERIES PRINTERS 
WITH HIGH RES. GRAPHICS 


GP-100A 50 CPS, 80 column, Hi- 
res graphic line repeat function, ad- 
justable up to 10” paper width, tractor 
feed, 5x7 dot matrix. 
GP-100A centronic parallel interface 
£189 + VAT = £217.35 
GP-250X New 50 CPS, 80 column, tractor feed, true descenders, 64 user 
defined characters. double height and/or double width characters, 5x8 dot 
matrix, parallel and serial (RS232) interface: 


GP-250X £239 + VAT = £274.85 


TELEX: 995801 - A18 
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CORDLESS PHONES 
Not licensible in UK 
Prices from £79.35 
inc. VAT for the 
mode! shown on the 
left. 


LONG RANGE TELEPHONE 


This is a long range (2-5 miles) cordless extension 
phone with intercom facility between portable hand set 
and the base station. You can receive all incoming calls 
and dial out to anywhere in the world from the hand set 
from any location within 5 mile radius of your home or 
office. The maximum range is achieved by using roof top 
optional antenna (not included). 

Long range extension phone.. £249 + VAT = £286.35 
Optional rooftop antenna £45 + VAT = £51.75 


MEDIUM RANGE TELEPHONE 


Similar specifications to the above model but with 
operational range of % mile to 2% miles (with rooftop 
antenna) 

Medium range extension phone£189 + VAT = £217.35 
Optional rooftop antenna... £ 45+VAT=£ 51.75 


SHORT RANGE TELEPHONE 


This is a short range cordless telephone for use within 
the house or from the garden. You can receive and 
make calls from the hand set. Range approx. 600 feet. 
Short range telephone £69 + VAT = £79.35 


40 MILE RANGE CAR TELEPHONE 


This mobile telephone fits into your car and enables you 
to receive and make calls to anywhere in the world from 
within 40 mile radius of your home or office (use rooftop 
antenna. 


Car telephone £1195 + VAT = £1374.25 


SILENT ALARM/POCKET PAGER 


This is an individually coaed 4 WATTS Radio trans- 
mitter and pocket pager receiver. The alarm system has 
connectors for door contacts and vibration sensors. 2 
vibration sensors are included. It has a range of 2 miles 
ideal for protection of vehicle or property. Power require- 
ments for transmitter is 12V dc. Not licensible in UK 

£78 + VAT = £89.70 


OKI MICROLINE PRINTERS 


F 


MICROLINE 80 
Fatures: 80 columns, 80 CPS, friction and 
pin feed. Unidirectional block graphics. 
Centronics parallel interface. 

£189 + VAT = £217.35 
MICROLINE 82A 
FeaturesL 80 columns, CPS, friction and 
pin feed, bidirectional printing, parallel and 
serial (1200 bauds) interface. 

£329 + VAT = £378.35 


FAST 100 CPS NEC 8023 PRINTER 


This is ‘a high speed printer using bi-direc- 
tional logic seeking operation, 7x9 matrix 
for alphanumerics, 8x8 for graphics and 
bit image printing. Programmable paper 
feed, original plus three copies, Greek 
characters and high resolution graphics. 
The print quality is exceptional, and the 
price is affordable. 

£299 + VAT = £343.85 


ORDERING INFORMATION All orders which accompany a 
cheque or cash are CARRIAGE FREE (UK only). On all other orders a 
Carriage Charge of 3% of invoice total is applicable. 
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Up-to-date electronics 
for lab and leisure 


If you experienced difficulty in obtaining this 
magazine take this form along to your 
newsagent and ask him to reserve a copy for 
you each month. 

To the newsagent: 

If you experienced difficulty in fulfilling our 
customers order, contact our distributors: 
Seymour Press, 334 Brixton Road, 

London SW9 7AG. 
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REGULATORS 

78P05 5 V 10 A TO3 .. . £3.50 
LM 317T Plastic TO220 Variable £1.00 
7805/1 2/15/24 

7905/1 2/15/24 


POWER TRANSISTORS 
2N3055C 

2N3055 Tested/ex eqpt...... 
MJE 2955 equiv 

TIP35C 

TIP142/147 

TO3 socket 


DISPLAYS 

Futaba 4 digit clock fluorescent display 
FLT-02-81 £1.50 
Futaba 8 digit calculator fluorescent 
display 9-CT-01-3L 

LCD Clock display 

Large LCD 4 digit display .... 

7 seg. 0.3". comm. cathode display 50p 


MISC. 

Tok Key Switch 

2 pole 3 keys, ideal for alarms 

Heat Shrink pack 

PTFE Sleeving pack/asstd. 

colours 

Thermal cut-out 50°C or 85°C 

Fan cooled Heat Sink for 10 TO3 

Transistors/ex eqpt. . . £ 12.00 (£ 1.50) 

Stereo Cassette Deck 

top loading 

Stereo Cass. Head R/P 

Mono Head . 

Erase Head 

10m7 Ceramic Filter . 

Vero Pins fit 0.1’’ Vero 

Double sided PCB Pins 

TO3 Bushes+Washers . . . 100/£ 2.50 

TO220 Bush+Washer 100/£ 2.00 

UHF Modulator Tuned CH36.. £2.00 

TRW RF Power Transistor 

‘Helicopter’ type 50p 

Min. Toggle Sw. 1pc/o 40p 
2pc/o 50p 

Standard Toggle 2 pole 

Screw Terms. 6 A 250 V 

D.1.L. Switch 5 pole 

4 pole Earth Leakage Trip 

40 mA Trip 

12 V DC Brushless Fan 

2%" sq. x 2" deep, quiet 

IEC Moulded Mains Lead 6A. . 

Chassis Plug 

2 pole Relay Changeover 

3 pole Relay Changeover 

(Both 240 V AC Coils) 

Mercury Tilt Switch, small 


DIODES 
1N4151 sim. 4148 
1N4148 


£3.00 


p 
50p 100/£ 20.00, 
100/50p 
100/50p 


100/£ 1.25 
100/£ 1.50 
100/£ 1.00 
100/£ 3.00 


TRANSFORMERS 

60V5A £7.00 (£ 1.50) 
25-0-25 V 150 V Toroid £5.50 (£ 1.00) 
11.5-0-11.5 200 VA 

Charger/50c/s Invertor 

Transformer 

6V+6V3VA 

15-0-15 V6 VA 


4mm SOCKETS 

black, blue, yellow, white . 

Mixed Resistors + Zeners + 
Diodes..........250for £1.00 

Klippon Terminal Block 

EKS 12/4 12way 20amp.... 35p 


- 100/£ 4.00 


Potentiometers - short spindle 

2k5 10k 2m5 LIN 5 for £ 1.00 
50n Disc 10 V 100/£1.00 1000/£ 5.00 
100 n Ceramic in Diode Package 

Mounts between 0.3’ centres 100/£ 2.50 


MIN. ORDER £2.50 
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CONNECTORS 

‘D' Connectors 9 way 
(Ex eqpt. 15 way 
Price per pair) 25 way 


Covers 

Amphenol 36 way plug + skt . . 
(Centronics) 

0.1" double sided 

32 way, ideal ZX81 

SCRs 

2N6399A 600 V 10 A 

BTX 95800 V15A 

35 A 800 V Stud 


TRIACS 

T0220 4 A 400 V 

T2800 8 A 400 V 

25 A 800 V ex eqpt. tested £ 1.25 


RECTIFIERS 
120 V 35 A Stud 

12 for £ 1.00 
31000 V 6 for £ 1.00 
1 A 800 V Bridge 
2.5 A 100 V Bridge 
6 A 100 V Bridge 


NICADS 
AA 90 p 10 for 


All vented — suitable for fast charging 
Button Cell Block 


12 V. 90 mA/H 
Can be cut down to make PP3 recharge- 
able 


POLY ESTER/POLYCARB CAPS 

2.50 
15n RAD 10 mm 2.00 
22n RAD 10 mm 2.50 
47n RAD 10 mm 2.50 
15 P/CARB 15mm RAD 5.00 
2u2 400 V P/CARB AX . . 100/£ 15.00 
2u2 160 V RAD 23mm. . 100/£ 10.00 


BEAD THERMISTORS 
Glass Bead NTC Res. @ 20°C 
250R 1k2, 4k5, 50 k, 220 k, 1m4 


OP. AMPS 
CA 741 TOS Metal 
LM 318 30 V/uS 


PHOTO DEVICES 

2N5777 (Photo Darlington). . . 

TIL81 (TO18 Photo Transistor) 

TIL38 Infra Red LED 

OP12252 Opto Isolator 

Photo Diode 25p 
MEL12 (Photo Darlington base o/c) 50p 
RPY58 LDR 


MULTI-TURN PRESETS 
10R, 20R, 100R, 200R, 500R 
2k, 22k, 50k, 100k, 200k... . 


0.3 2 25W H/Sink Resistor. . . 
BU 500A 

BU SOSAM es eevesier eae 
TBA 331 Equiv.CA3046.... 
SN 72558 Equiv. 1458 - 

Dual 741 8 pin 

60-40 18g Solder 250g 


IC Skts 8 pin 12 for £ 1.00 
14+ 16pin ... 10 for £1.00 
18+ 20pin ... 7for£1.00 


22+ 24+ 28pin.... 


Trimmer Capacitors, small 
green 328 pF 

yellow 2>16 pF 

Solid State Switch ex eqpt. 
10A 250V AC 

control 8 > 28V DC 


VARIACO>270V12Auncased £20 


6 for 50p 


OFFICIAL ORDERS WELCOME 


UNIVERSITIES - COLLEGES - SCHOOLS - GOVT. DEPARTMENTS 


P & P AS SHOWN IN BRACKETS (HEAVY ITEMS) 
50p OTHERWISE (LIGHT ITEMS) 


ADD 15% VAT TO TOTAL 


KEYTRONICS 


332 LEY STREET. ILFORD. ESSEX 
Shop open Mon. — Sat. 10am — 2pm 


TELEPHONE 553 1863 
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| Some of the TELOMAN 
| PRODUCTS RANGE 3"; 


_ TOOL PALLET FOR 
' SPANNERS ( PRICES ON APPLICATION) 


j TOOLROLL £8.95 inc. VAT P&P £1.00 
MEASURES 23x13! WHEN OPEN. MADE FROM PVC. 
IT CAN HOLD UP TO 30 TOOLS AND HAS 3 POCKETS. 


SIZE TL100 19’'x 14’'x 6” 


SALES PRESENTERS £7.48 inc. VAT P&P £1.50 
IT CONTAINS 3 DOCUMENT POCKETS 4 RING BINDER 
BOARD CLIP WITH QUICK RELEASE. SIZE A4 


TL9O9 17x 12” x 6” £39.90 


Ss 
THE TL100 HAS BEEN DESIGNED FOR THE PROFESSIONAL ELECTRONICS, TV 
OR INSTRUMENT TECHNICIAN WHO NEEDS TO CARRY A LARGE NUMBER OF 
SPECIALIST TOOLS. CONSTRUCTED FROM HARD WEARING ABS WITH STRONG 
ALUMINIUM FRAMES, TWIN HANDLES AND TOGGLE LOCKS. A MOULDED TRAY 
IN THE BASE, A COMPREHENSIVE 2 SIDED TOOL PALLET THAT IS REVERSIBLE 
WITH SPACE FOR OVER 40 TOOLS. THERE IS SPACE FOR DOCUMENTS AND A 
HEAT SINK FOR A HOT SOLDERING IRON TO PREVENT ANY DAMAGE BEING 
CAUSED. 
ALSO AVAILABLE IS THE TL99 WHICH IS A SMALLER VERSION OF THE TL100. 


TLW4 TOOLWALLET MEASURES 11"x14"x2%"’ WHEN CLOSED. MADE FROM 
REINFORCED PVC WITH A HEAVY DUTY INDUSTRIAL ZIP. 


DISCOUNT STRUCTURE FOR MULTIPLE USERS ONLY 
@ CUSTOM MADE TOOL PALLETS ( ONLY FOR LONG RUNS ) 
TOOLS WILL BE REQUIRED FOR MEASURING 
BUT WILL BE RETURNED. 
| @@ © © 6® @ 6D G> GD @D ae 


Please send 


0 Enclosed 
my cheque 


Name TL 100/ TL99 P&P £2.60 extra) 1 


Address | 


ELK3 KyPun\ 
e@ 
a 


Tools NOT included. British’ made. A a 
| Money back guarantee. Allow 7-21 days for delivery. ON Teleman Products Ltd 


ap Gap Gap GSD ae Gap Gm =? © © @D GD 6D @= a= = “Wychwood ‘ 2 Abbots Ripton Rd, Sapley, Cambs. PE17 2LA 
Tel: (0480) 65534 
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I-PAK BARGAINS 


5101 SCREWDRIVER SET 
6 precision screwdrivers in hinged plastic 
Case Sives - 08 14 2 24 

29and3 8mm £1.75 


5131 NUT DRIVER SET 

5 precision nut drivers in hinged plastic case 
With turning rod £1.75 
Sivves 3 3.5 4 45 and 5mm 


5141 TOOL SET 

5 precision instruments in hinged plastic case 
Crosspoint (Phillips screwdrivers 

40 ang H 1 Hex key wrenches 

15 2and2 5mm £1.75 


5151 WRENCH SET 


5 precision wrenches in hinged plastic case 
Sizes - 4 45 5 55and6mm £1.75 


BUY ALL FOUR SETS 5121 £151 and get 
HEX KEY SET FREE 

HEX KEY SET ON RING 

SIZES maledine, e-0ets 

45 5 5and 6mm 

Made of haraened steel 


HX/1 £1.25 


SIREN ALARM MODULE 


American Police type screamer powered 
from any 12 volt supply into 4 or 8 ohm 
speaker. Ideal for car burglar alarm, |.” 
freezer breakdown and other security }& 
purposes. 5 watt, 12v max. 


‘ £3.85 


Order No. 
BP124. 


BI-PAK SOLDER _4 
DESOLDER KIT 


Kitcomprises ORDER NO SX80 

1 High Quality 40 watt General Purpose 
Lightweight Soldering Iron 240v mains incl 
3/16 (4 7mm) dit 

1 Quality Desoldering pump High Suction with 
automatic ejection Knurled ant: corrosive 
casing and tetion nozzle 

1 5 metres of De soldering braid on piastic 
dispenser 

? yds (1 83m) Resin Cored Solder on Card 
1 Heat Shunt tool tweezer Type 

Total Retail Value over £12.00 

OUR SPECIAL KIT PRICE £8.95 


“IRRESISTABLE 
RESISTOR BARGAINS” 


Pak Ho. Description Price 
SX10 400 = Mixed “All Type” Resistors £1 
SX11 Pre-tormed %-' watt Carbon 

Resistors fl 
SX12 4a watt Carbon Resistors {1 
SX13 ‘a watt Carbon Resistors fl 
Sx14 by watt Resistors 22 ohm 

2m2 Mixed + fl 
Sx15 1 and 2 watt Resistors 22 

ohm-2m2 Mixed £1 
Paks SX12.15 contain a range of Carbon Film Resistors 
of assorted values from 22 ohms to 2 2 meg Save 
“pounds on these resistor paks and have a full range to 
Cover your projects 
*Quantities approximate. count by weight 


GUARANTEED TO SAVE YOU 
MONEY 


SX27A 60 Assorted Polystyrene Bead Capacitors 
Type 9500 Series PPD . 
SX28A 50 Assorted Silver Mica Caps 
5.6pF-150pF 
$X29A 50 Assorted Silver Mica Caps 
180pF-4700pF 
SX30A 50 High Voltage Disc Ceramics 750V min 
up to 8KV. Assorted useful values £1.00 
$X31A 50 Wirewound 9 watt (arg) Resistors. 
Assorted values 1 ohm-12K £1.00 
AUTO SCREWDRIVER/DRILL 
Automatic spiral ratchet. Complete with 2 
screwdriver blades, 5 & 65mm. 1 screwedriver 
cross point No. 1 & three drills - 2, 28 and 
3.65mm — A MUST FOR ALL HOBBY-BUILDERS & 
CONSTRUCTORS. Order No. ASD/1 £3.50 each, 


= _TheThird and 
{ | Fourth Hand... 


i 


“8 see. YOU dlways need 
4 but have never got until now 
ed This helptul unit with Rod mountea 
horizontally on Heavy Base Crocodile clips 
allached to rod ends Six ball & socket joints 
Qive intinite variation and positions through 


360° also available attached to Rod 4 2 diam 


magnitier giving 2.5 x magnification Helping 
hand unit available with or without magnitier 
Our Price with magnitier as illustrated ORDER 
NO 1402 £5.50 

Without magnifier ORDER NO 1400 £4.75 


BI-PAK PCB ETCHANT 
AND DRILL KIT 


Complete PCB Kit comprises 


1 Expo Mint Drill 10 OOORPM tev DC inci 3 

collets & 1x Imm Twist pit ; 
1 Sheet PCB Transters 210mm x 150mm 

1 Etch Resist Pen 

1 “Ib pack FERRIC CHLORIDE crystals 

3 sheets copper clad doard 


? sneels Fibreglass copper Clad board 
Full instructions for making your own PCB 
boards. 

Retail Value over £15.00 

OUR BI PAK SPECIAL KIT PRICE £9.75 
ORDER NO SX81 


TECASBOTY 


The Electronic Components and Semiconductor Bargain of the Year A host of Electronic 


components-acluding potentiometers 


Resistors of mixed values 22ohms to 2M2 


rotary and slider. presets 
1/8 to 2 Watt A comprehensive range of 


horizontal and vertical 


Capacitors including electrolytic and polyester types plus disc ceramics elcelera 

Audio plugs and sockets of various types plus switches, fuses. heatsinks. wire. nuts bolls 
gromets. cable clips and tyes. knobs and PC Board Then add to that 100 Semiconductors 
to include transistors. diodes. SCR’s opto’s. all of which are current everyday usable devices 
In al a Fantastic Parcel No rubbish all identifiable and valued in current catalogues at well 


over £25 00 Our Fight Against Inflation 
Beat the Budget 
Down with Depression 


Price 


JUST £6.50. 


‘CAPABLE 
CAPACITOR PAKS”’ 


Pak No. Description Price 
SX16 250 Capacitors Mixed Types fl 
SX17 200 == Ceramic Capacitors Miniature 
Mixed £1 
SX18 Mixed Ceramics | pf. 56pf £1 
SX19 Mixed Ceramics 689f-0.5mi £1 
SX20 Assorted Polyester /Polystyrene 
Capacitors 
Sx21 Mixed C280 type capacitors 
metal foil 
$X22 Electrolytics, all sorts 
$X23 Quality Electrolytics 


“Quantities approximate. count by weight 


BARGAINS 


20 x Large 2° RED LED 
20 small 125 Red LED's 
10 Rectangular Green LED's 2 
30 Assorted Zener Diodes 
250mw-2 watt mixed voltages. 
all coded New 
4 Black Instrument 
Knobs—winged with pointer 4" 
Standard screw Fit size 29 x 
20mm 50p 
20 Assorted Slider Knobs 
Black/Chrome. etc f1 
12 Neons and Filament Lamps. Low 
voltage and mains — various types 
“and colours — some panel mounting £1 


SX52 
6 Black Heatsink will fit TO 3 and 
10 220 Ready drilled Half price 
value £1 
SX53_~ 1 Power finned Heatsink This heatsink 
gives the greatest possible heat tissipation 
in the smallest space owing tu :!s unique 
staggered fin design pre drilled 
10.3 Size 45mm squarex 20mm high 40p 
10-66 size 35mm 30mmx 12mm 35p 
| Heat Efficiency Power Finned Heatsink 
90mm x 80mm x 35mm High Drilled to 
take up to 4x i 
i0 3 devices 
£1.50 each 


PROGRAMMABLE UNIJUNCTION TRANSISTOR 
PUT’ case T0106 plastic MEU22 Similar to 
2N6027 /6028 PNPN Silicon 
Price. 1-9 10-49 50-99 100+ 
Each: 20p18p 15p = 13p 


Normal Retail 
Price £0.35 each 


“SX33A 6 small (min (SOST/SPDT Toggle 
£1.00 


Switches 240v 5amp 

SX35A 6 small (min) Rocker Switches 
240v Samp 

SX324 12 Assorted Jack & Phono plugs 
yockets and adaptors, 2.5m 
3.5inm and standard sizes £1.00 

SX71 5G °C 108 “Fallouts” Manufac- 
ture. s out of spec on volts or 

ain You test 

SX72 A nixed bundle of Coppel clad 
Board Fibre glass an paper 
Single and double sided. A 
fantastic bargain 


SX38 100 Silicon NPN Transistors—all 
perfect Coded mixed types with 
data and eqvt sheet. No elec 
Real value 
SX39 100 Silicon PNP Transistors— 
all peutect Coded mixed types 
with data and eqvt. sheet. No 
rejects. Fantastic value £3.00 


2N3055_ The best known Power Transistors in the 
World — 2N3055 NPN 115w. 
Our BI-PAK Special Offer Price: 
10 off 50 off 100 off 
£3.50 £16.00 £30.00 


BD312 COMPLIMENTARY PNP POWER 
TRANSISTORS: TO 2N3055 
Equwalent MJ2955 — 80312 — 103 /A\ 
SPECIAL PRICE £0.70 each 


BRAND NEW LCD 
DISPLAY MULTITESTER. 
RE 188m 
LCD 10 MEGOHM INPUT IMPEDANCE 

*3% digit * 16 ranges plus NFE test facility tor 
PNP and NPN transistors “Auto zero auto 
polanty *Single-handed pushbutton 
operation *Over range indication *12 5mm 
(‘% inch) large LCD readout *Diove check 
*Fust circuit protection *Test leads battery 
and instructions included 

Max indication 1999 or — 1999 

Polarity indication Negative only 
Positive readings appear 
without + sign 

1) Megohms 
Automatic 
250 milliseconds 

= 5°C to 50°C 

1 x PP3 or equivalent 9V 
dattery 
Consumption 20mW 


Size 155 x 88 x 31mm 

RANGES 7 

OC Voltage 0 205mvV 

0 2-20 200-1000V Acc 0 8% 

AC Voltage 0-200: 1000V 

Acc 1 2% DC Current 0 290uA 

0-2-20:200mA 0-10A Acc 1 2% 

Resistance 0-2 20-200K ohms 

0.2 Megohms Acc 1% 

BI-PAK VERY LOWES! POSS PRICE 
£35.00 each 


Input impedance 
Zero adjust 
Sampling time 
Temperature range 
Power Supply 


it terns 
t 


SINGLE SIDED FIBREGLASS 
BOARD 
Order No. Pieces Size Sq.ins. Price 
FBI 4 9x2%" 100 £1.50 
FB2 3 1x3" 100 £1.50 
FB3 4 13x3" 156 £2.00 
DOUBLE SIDED FIBREGLASS 
BOARD 


FB4 2 14x4" 110 £2.00 


SILICON POWER TRANSISTORS 
— 703 
NPN like 2N3055 — but not full spec 
100 watts 50V min. 
10 for £1.50 — Very Good Value 
100s of uses — no duds 
Order No. SX90 


REGULATED 
VARIABLE 
Stabilised 
POWER SUPPLY 


Variable from 2-30 volts and 0-2 Amps. Kit includes — 

1 ~ VPS30 Module, 1 ~ 25 volt 2 amp transformer, 

1 0 50v 2” Panel Meter, | — 0-2 amp 2” Panel Meter, 
1 - 470 ohm wirewound potentiometer, 1 — 4K7 ohm 
wirebound potentiometer, Wiring Diagram 


included. Order No. VPS30 KIT £20. 


MINIATURE FM TRANSMITTER 
Freq: 95-106MHz. Range: } mile 
Size: 45 x 20mm. Add: gv batt. ONLY 
Not licenced in UK. £5.50 
Ideal for: 007-MI5-FBI-CIA-KGB etc. 


MORE BARGAINS! 


SX51 60 metres PVC covered Hook-up 
wire single and stranded. Mixed 
colours 

SX58 25 Assorted TTL Gates 7400 
Series. 7401-7460 

SX59 10 Assorted flip Flops and MSI 
TL 

SX60 20 Assorted Slider 
Potentiometers 

SX62 40 Assorted Pre-Sets Hor/Vert 
etc 

SX79__ 10 Reed Switches — glass type 
3 Micro Switches — with lever 


Use your credit card Ring us on Ware 3182 NOW and 


Send your orders to Dept. E3 BI-PAK PO BOX:6, WARE HERTS. 
SHOP AT 3 BALDOCK’ST: WARE HERTS. 
TERMS: CASH WITH ORDER. SAME DAY. DESPATCH. ACCESS, 
BARCLAYCARD ALSO ACCEPTED. TEL (0920) 3182. GIRO 388 7006 
ADD 15% VAT AND 75p PER ORDER POSTAGE AND PACKING. 


Get your order even taste: Goods normally sent 2nd 
Class Mail 

Remember you must add VAT at 15°. to your order 
Total. Postage add 75p oer Total orde: 
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THE MOST COMPREHENSIVE RANGE OF COMPONENTS, KITS 
AND MODULES IN THE WORLD & THERE’S ONLY ROOM FOR A 
FRACTION HERE, GET THE CATALOGUE AND FIND THE REST. 


ALWAYS USE STOCK CODE WHEN ORDERING PLEASE. 
EN ee S| fe cee mi 


Type Stocks. Price | 7 3107428 0.18 | 78C1750 — 40175CM Type Stock Na Pree | ZN425E8 — 61-08250 
eooous 2208000 0.11 3107830 0.18 | 74C1920 401g2cm swig, —s8.08016 0.65 | INI6EB 81 04260 
40012308001 0.11 | 7 3107832 0.18 | 741930 40199cM mares? 5614237 3.29 | WNAUE® 8104270 
4002 2308002 012 | 741 3107433 0.14 | 7401950 <0195cM mar23e 581428 v6.50 | INe28EB 6104280 
4007 2908007 0.13 3107437 0.18 | 74200 2974200 marzas 5814245 40,00 | ZNSZ9EB 61 04290 
3008 © 7308008 0.50 3107438 014 | 780221 2974221 Marsaga 58 r4ca9 16.50 | 2N892C/0 67 08920 
soosus 2204009 0.25 3107840 0.18 | 74C801 2974907 mara72 5873472 1.25 | 2NS33CNN0 67.08930 
40112308017 0.11 3107427 0.30 | 78¢902 29 74902 mara7s 58-1975 469 | 2NA0) == 6108400 
40uB 2304017 0.11 87 3107487 0.75 | 74€903 © -29.74903 0: Mare29 5814629 49g | 2NSSOE 61 03500 
$012 2308012 0.14 3107448 0.40 | 740904 2974908 0: pres) = 5878877 9.50 | NESS? eiisaes, 
4013 2308013 0.25 | 74S43 370749 0.80 | 78C305 29 74905 12320 5812320 10.24 | NES# 51 00584 
4015 2308075 050 | 741851 3n07457 0.14 | 780908 2974906 0: vnscar 6007066 0.95 | NESEEN 6105550 
4016 2303016 0.22 | 74LS5¢ 3707454 0.16 | 78C907 29 74907 zrx3866 5803865 0.45 | NESEON — 61.05560 
4017 2308017 0.40 | 741855 3707455 0.14 | 740908 © 2974908 1, anzess §— 5813866 1.20 | StS80C 6.05600 
4020 © 23004020 0.55 | 741874 3107474 0.21 | 78C909 29 74909 NeSé2 61 00562 
4021 2304021 0.55 | 741875 3707475 0.21 | 74C910 2974910 SMALL SIGNAL FET Nests 81 00564 
4022 2304022 0.55 | 741876 31.07476 0.25 | 74C914 29 74914 5900256 NESES 61 00565 
4023 © -23.04023 7aS78 31.07478 0.19 | 740918 2974918 6006960 tee 6100566 
40282304024 74$83 3107483 0.33 | 740925 2974925 5 60.0696) hee 51 00567 
4025 = 23:04025 74885 37.07985 0.44 | 780926 —-29.74926 6006963 NES7ON 6100570 


4027 23.0027 78886 31-07486 0.15 | 74¢927 2974927 $9.02310 Se eeas 


4028 2308028 050 | 74890 3707490 0.26 
4023 -23.04029 74891 31.07491 0.36 T4HCXX aa ae eure 
A ees eer esateee aepeaced nag | 7a000, = 90 07400 5901168 wanton 6107101 
aad yagee 3107082 024 | rancor — 3007002 0 60 04085 RATitee wtgvaztia 
2304083 0.60 | 7a1sio7 3772107 031 | 7aHCOs © OPIN 6004051 uR7330N 1.07330 
ae Matsiog syoaiog Oe | 7aMcto 3007410 6004060 uA7aICH 6107410 
eee ae | susita giontie. ean | zatoa, 3007420 60 04088 UATSICN 107417 
zooaneg 024 | raisiid Zi 7arig az | MHC8 §— $a7eE O74 | SET ae Ses wA7a7CN 6107470 
2304050 0.24 | rasta ar zara oar | PHCIS2 3074192 SOBzE san SSK) uA748CN 61.U760 
2D One | te roaiae Gay | 7enc266 3078266 ogi | 408236003822 065 | warse 6.00758 
3304087 0: 7418123 3774129 036 | 72HCS002 3008002 0. 3SK112 6004112 TBA620M 61.0820 
2303053 7aisi2s 3176125 oar | UHodO7s “300807 OL Toaioze 6101028 
2304060 0. 78$126 31-74126 74HC282 9074242 24 {pipes Toato2s 6101029 
23.04066 788132. 3174192 7aHC243 50 74243 1201126 2NA103¢ 6101034 
23.02068 7aisi33 3778193 2a | MHC?e 002476 1202887 uwig3s 61.0103 
presse G. TuLsiseme retin 7eHC109 = 9074109 OL 1203797 TORIOS4M 67 01054 
2304070 0.16 | 741138 3174138 TANGVIS: 19076125 1249817 TOAIOE? 61 01062 
2308071 74$139° 3174139 74HC373-530-74973— 2. 1200916 ToAI072 — 61:01072 
2308072 0.16 | 718151 31-7215 GUC Tata rear eee 1200476 Toao7e 6101074 
errata lieritaremernenyst 74He533 3074893 2. 1262006 0.75 | toawe3 67 01082 
2304075 7418155 31 74155 7SHC534 (50 74534 12.24006 TOAIO90 6101090 
2304076 748156 3174156 7AHC1ES — 5074185 12 10506 HANN37 6112811 
2304077 0. 7aS157 31.78157 WHC 178 <0 74175 4 1240016 Hangs = 6701796 
3308078 0. 7418158 3.74158 7sHC160 3074160 4 12 $0026 HANNS? = -61.01197 
2308081 ratsi6o 3174160 0.34 | T2MCIGL OPES 12.40048 roa1220 6101220 
2304082 0.18 | 7atsie 3772161 0.36 | JSHCIe2 30 74162 1241866 wwn303«61.01303 
. 4161 0.38 | rencies 3074163 1254086 tmigo7—— 6101307 


2300092 0.30 | 7atste2 3774162 0.36 | 7s 
7304099 oo | 7a1si63 3774169 036 | jaNcess® ToT F 1262637 0.62 | MCI310P 67 01310 


Feed Ol yastes 310468 Gan oh | VARICAPS | w350 Bron 
: sHC280 © 3074280 VARICAPS MCI. 7 
2308502 0.60 | 7418165 9174765 0.60 | jeucar 3007842 ~e cl asoigae) 130 
2304503 7a$166 37-74165 0.58 | jaycrgg 3074198 11 5 0. 3 


2308506 0.70 | 7a.Si68 31 74768 0.69 | 32 1201275 030 | WAI3e8 = 61.01388 
2308507 7aisi70 3174170 063 | TANCI38, 30 74138 1201055 UMneseN 61 14560 


7aHCa514 3008514 3. 
23.0508 7aisi73. 3174173 0.47 | Fa 1201098 0.27 | MCIs96P — 61.01496 
2308510 paistaa:.ahz4i74) nar’ | TANASE Se eees 1202085 sui610 61 01610 
2308511 raisins 3174175 0.49 | TANCIS7?. 3078187 1202125 Suigit ——61.016)1 
2308512 yaisier 3774181 0.87 | 7iHCIS8 30 78188 1202105 0.30 | Sti612 6107612 
2poasre 1.2 | reusies 3774183 v.05 | 78H0257 3074257080 | mvawiis see KV1236 Stt613 6101613 
2304515 1. 74L$190 3174190 0.39 ISMALL SIGNAL AUDIO} MVAM125 see KV1225 SL1620 6101620 
2304516 0.60 | 7418191 3174191 039 | Gerce Steck No Pree | XVIZ10 1212105 2.45 | SLt621 67 01621 
2304518 0.35 | 748192 3774192 0.38 vee | xyi204 see KV1236 SUI623 6101623 
3508820 veo | 7alsie3 3774193 039 | C182  —-S8001e2 0.0 | KVIZs 1212255 $1625 -61.01625 
Spoeszr 130 | 7aisiga 3r7aiga 3g | 8212 © 5800212 0.10 | Kvi2395 12.1225 SU1626 1816270) 
Jpotez2 vag | 7aisi9s 3r7e196 ose | 8C23? © 5.00237 0.08 | xvi236 —12.12965 $1630 61.0630 
3308526 pagigg 3724196 039 | 80238 «5800238 0.08 | xvizi0 §©— 1219105 oad | St1B80 © 61 01680 
~ Spomeay veo | raisisy 3174197 oar | 8C239 5800229 «0.08 | Kvig10 §— 1279205 40 | SL16e1 © 81 07641 
g&Q, 2303528 0.65 | 7418221 3774221 050 | 8C30? —$8.00307 0.08 MEI6Ae, GP OtGEE 
~~ eo. 23.04529 0. 7418280 3174240 0.60 | 8C308 8.00308 0.08 ZENER DIODES TMA2002 —61-02002 
x warped ee 4 2308531 74241 3174241 9.60 | 8C309 5800309 0.08 | BzygBC 400mW. 5% ULN2240 6702240 
s . S 3 : Raa’ Bye 2308592 0: 7a1$242 31-7242 0.55 | 80327 5800327 0.13 1200278 0. ULN2242 6101090 
: ‘ ‘i 2304534 4. 788243 3174243 0.55 | 80337 $8.00337 0.13 12003380. VLN2283 61-0283 
23.08536 7ats24a 3174244 0.60 | 8C4)3 5800413 0.10 1200398 ca30@0 = 6.03080 
23.04538 7ats245 3174245 1.00 | BLES 5o00std 0.11 | 4 12003780. ca3089 = 61 03089 
2304539 0. 7ats251 3174257 0.36 | 8C415 5800815 0.10 1200518 0. A323 6109123 
2308543 78$253 3174259 0.36 | BCEI6 5800616 0,11 1200568 Ca3i30€ © 67 31300 
23.048849 5aisze7 3174287 036 | BC546 5800546 0.12 1200668 ca3i30T 6731301 
23.04553 74$258 3174258 0.36 | 80380 5800550 0.12 1200828 CA3IA0E = 61.3100 


14554 74$259 3174259 0.51 | BCSSE 5800555 0.12 1200918 caaiese = 67:03189 
ne 741$260 3174260 0.26 | 8C560 5800560 0.12 1201008 0. caaz0e = 6132400 


4 7418268 3174266 0.20 | 80639 $800639 0.22 1201108 MC3357_——61.09357 
Bosse yais273 3174273 0.70 | 8C640 5800640 0.22 1201208 MC3359 (see ULN3859) 
2308558 0. 7418279 3174279 0.35 | MPSAIS 5804073 0.30 1201508 0. ULN3859 6.03859 
23.05559 3. 7418283 3174763 0.40 | MPSA63 — $8.04063 0.30 1201808 KM3701 6103701 
2304560 2: 741290 3174290 0.40 | 27K108 = 5801108 0.10 1202208 KM370261.03702 
2305561 7418293 3178293 0.40 | 214212 5801212 0.10 1202708 \w3900, 67. 39000 
2308562 2: 5194293 ga | 21X63 5801652 0.20 12033080. \M3903h 67 39090 
2305566 1. 3174365 0.34 | 274753 9801753 0.20 UM3914N 6703914 
2304568 1. 3175366 0.40 | 2N280¢ — 5802904 0.28 UM3315N 6703915, 
73.04569 1. 3174367 0.30 | 2N2905 © $8.02905 0.25 SCRS TRIACS xeasoo 67.0440 
2308572 0. 3174368 0.30 | 283905 5802905 0. BRYSS.100 5255100 Keas12 6104412 
2304580 3174373. 0.72. | 2S8646A — 58-03646 10601 5200106 kBsa13 6104413 
2304581 1. 3174374 0.72 | 2SB648A — 58.03648 0. 12201 2.00122 keaat7 6104417 
2304582 0. 3124375 0.31 | 280666A — 58.09866 0. 2ne403  §2.06403 xest208 6104420 
2304583 01 3174377 0,60 | 280658 — 58.03668 2n6073A 5806073 TOAS20 61 14420 
23.0584 741S378 3174378 0.44 Late Pa . roneea en stey 

741837931 . 18423 
ail eae aeaae Og | 2sAloese 5807085 BALANCED MIXERS [MRCP Tamar 
2304703 7418386 31 74986 0.27 | 28C17754 5801775 1200003 4, 84830 
23.0704 741390 31 74390 0.51 | 2SC2546E 5802546 0. 1200013 5. xB4¢31 
2304705 4.24 | 7518393 3174399 0.48 | 2SC2547E 5802547 1200023 KBa432 
2308706 4.50 | 748388 3174398 0.80 ‘AUDIO POWER 120003310. Keas33 61.0849 
23.08720 78$333° 3174399 0.65 | AUDIO POWER | 1200043 12. KB4336 6104436 
2300723 095 | 74.480 3774890 0.60 | 80139 © 5815139 0. 1200053 16: 61 08837 
2308724 095 | 74$670 3774670 1.15 | 80140 58151400: 1200063 15. 81 08438 
2304725 2: 8016S = «5B 15165. Kedsar = 61 08447 
2340014 74CXX 80166 56 15166 Keaies 6104445 
23 40085 Type" Stock No, Pree | 80179 5815179 0. xessss 61 04846 


2 a0te0 15160 keases 610084 
prea Men soavdo oss | e0Ne2 — $215180 Standerd Smm DIA LEDs | MBSE Se 
2340108 10.68 bell 55 1603) COvaOL Red 15 10800 
2340160 1.05 Bae TP | mek cata COV?2L Green 15 10720 eee ee 
eS goorws oas | M2385 3812885 088 | covzet vetow's 10740 0.18 | sere $1 05828 
2340162 1.05 2 GAUSS = es 0S COX38A Ord 15 20380 7 
eae 2907810 035 | 2sa7a9 5815720 0.60 | Consee oravfosmny s6200 «606000 
t lly b d. A Ha 1B | ee eae | Sue ale a aes bee 
no normally e answered, n coaseeelee 3907400 035 | deen epol0sg & siito 61 06440 
2907832 0.35 $16600 61.0660 
23401 25836001083 
answer can only be based on a com- as tas 2907282 1.08 | 2ex138 6000134 51-0010 SAS6E10 61 06610 
Z : 290788 150 | osx135 6000195 61 00011 S16640 61 06640 


i ] if; ] 2907473 0.75 7 6100189 SL6690 © 6108690 
parison of our design specifications PO al | ecu emrey «8102080 sisr0o_ 8708700 
Stock No Price a] 2907476 0.60 6100237 SASE710 6106710 


with those of the other equipment, ml 3107400 0.11 | 78 2907483 1.30 6100287 $7225 6107225 


3107801 0.11 2907485 1.30 6100257 IOM7555 61. 75550 
3107802 0.11 | 7: 2907485 1.30 | BFY50 5806500 0.22 8 6100267 cs3ece 61 08038 
3107803 0.11 2907889 3.60 | 8F241 5806251 0.18 6103010 MS\9362 6109362 


Questions about suppliers for com- 3107808 0.18 2907490 1.05 | F273 5806273 0.18 6103011 MS(9363 67:09363 


3107805 0.14 | 751 2907493 1.05 | 8f274 5806276 0.20 6103080 x10170 «61 10170 
3107408 0.14 2907495 1.25 | 8F362 5806362 0.49 | Ls i 61.03081 TK10321 6110321 
ponents are usually answered on the 3107509 0.14 2974107 0.60 | BFAa\ 5806860 0.21 6109240 HAINZ23 6111223 
3107410 0.18 2978151 2.10 | BFadI 5806861 0.21 | th 6103390 HANN225 6711225 


basis of advertisements and readers 3107411 0.14 2974154 3.05 | BF479 5806479 0.66 6100347 HA12002 61 12002 
f ‘3107412 O14 2974157 2.10 BFE795 5806679 0.85 6103480 HANI2017 6112017 

310713 0.32 40160 BFR) 5807091 1.33 5103510 wAI2402 61 12402 

can usually check these themselves. orate 034 amisiow | sss semmes a8 Bhoasio ae | agent 0 et 
5107815 0.14 401620M arw92 = «§808092 0.60 ¥  61.00380 WAI2812 67 12412 

3107820 0.14 401630M srye0 = §809030 0.90 | us 6100381 uri3za) 6119781 


] ] 3107821 0.18 2978164 1,05 | NE21936 58.21936 5.00 6100382 MK50366 © 67-5036 
As far as possible, answers will be on 22 3107422 0.14 | 74 2974165 $10 | 21323 56-06232 0.60 : 6100819 MK50375 «61 50975 
3107826 0.18 4076C 2N23698 58.02369 0.38 6108230 MM53200 6753200 


standard reply forms. ALWAYS USE STOCK CODE WHEN ORDERING PLEASE. 
RETAIL SHOP OPENING HOURS Access 


We trust that our readers will understand the reasons for VISA Monday to Thursday 9.00-6.00 
these restrictions. On the one hand we feel that all technical _ Friday 9.00-7.00 Saturday 9.00-5.80 
queries should be answered as quickly and completely as ALL PRICES SHOWN EXCLUDE VAT. P&P 60p per order. 


possible; on the other hand this must not lead to overloading DEPT.E 
: 3 
of our technical staff as this could lead to blown fuses and AMBIT INTERNATIONAL 


reduced quality in future issues. 200 Nor h Servite Road, Brentwood, Essex 


TELEPHONE (STD 0277) 230909 TELEX 995194 AMBITG POSTCODE CM144SG 


hay 
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ty 
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Many Elektor circuits are accompanied 
by printed circuit designs. Some of these 
designs, but not all, are also available 
as ready-etched and pre-drilled boards, 
which can be ordered from any of our 
offices. A complete list of the available 
boards is published under the heading 
‘EPS print service’ in every issue. Delivery 
time is approximately three weeks. 

It should be noted however that only 
boards which have at some time been 
published in the EPS list are available; the 
fact that a design for a board is published 
in a particular article does not necessarily 
imply that it can be supplied by Elektor. 


PPS £3.7 


’ 


Sub D £2.15; D £3.05 


9 


AA 80p; C £2.35 


Please enclose a stamped, self-addressed 
envelope; readers outside UK _ please 
enclose an IRC instead of stamps. 

Letters should be addressed to the 
department concerned — TOE (Technical 
Queries). Although we feel that this is an 
essential service to readers, we regret that 
certain restrictions are necessary: 


1. Questions that are not related to 
articles published in Elektor cannot be 
answered. 


Questions concerning the connec- 
tion of Elektor designs to other 
units (e.g. existing equipment) can- 


NEW AMBIT CATALOGUE — SPRING ISSUE No.5 — AVAILABLE MARCH — ORDER YOUR COPY NOW 75p 


|REMEMBER — THE LOWEST PRICED NICADS 


elektor march 1983 
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ypuler © 
encour oO 
aoprecenen! O° em 


a 
DIGIBOOK 


Provides a simple step-by-step introduction to the basic theory and 
application of digital electronics and gives clear explanations of the 
fundamentals of digital circuitry, backed up by experiments de- 
signed to reinforce this newly acquired knowledge. Supplied with an 
experimenter’s PCB. 

Price — UK 


SC/COMPUTER (1) 

Describes how to build and operate your own microprocessor 
system — the first book of a series — further books will show how 
the system may be extended to meet various requirements. 
Price—UK ........ £4.45 Overseas.......... £4.70 


SC/COMPUTER (2) 


The second book in series. An updated version of the monitor 
program (Elbug II) is introduced together with a number of expan- 
sion possibilities. By adding the Elekterminal to the system de- 
scribed in Book 1 the microcomputer becomes even more versatile. 
Price -—UK ........ £4.75 Overseas.......... £5.00 
BOOK 75 


A selection of some of the most interesting and popular construc- 
tion projects that were originally published in Elektor issue 1 
to 8. 

Price -—UK ........ £4.25 


TV GAMES COMPUTER 


This book, provides a different — and, in many ways, easier — 
approach to microprocessors. The TV games computer is dedicated 
to one specific task, as the name suggests. This provides an almost 
unique opportunity to have fun while learning! 

Price—UK ........ £5.50 Overseas.......... £5.75 


Overseas. ......... £5.75 


Overseas. ......... £4.50 


300 CIRCUITS 

For the home constructor — 300 projects ranging from the basic to 
the very sophisticated. 

Price — UK 


Mit tee oe £4.25. Overseas.......... £4.50 


“elektor book service 


When ordering please use the Elektor Reader's Order Card 
in this issue (the above prices include p. & p.) 


advertisement 


FORMANT 


Complete constructional details of the Elektor Formant Synthesiser 
—comes with a FREE cassette of sounds that the Formant -is 
capable of producing together with advice on how to achieve them. 

Price -UK ........ £5.25 Overseas.......... £5.50 


JUNIOR COMPUTER BOOK 1 


For anyone wishing to become familiar with (micro)computers, this 
book gives the opportunity to build and program a personal com- 
puter at a very reasonable cost. 


Price — UK. 22S ea fae. £5.00 Overseas.......... £5.25 


JUNIOR COMPUTER BOOK 2 


Follows in a logical continuation of Book 1, and contains a detailed 
appraisal of the software. Three major programming tools, the 
monitor, an assembler and an editor, are discussed together with 
practical proposals for input and peripherals. 

Price -—UK ........ £5.25 Overseas.......... £5.50 


JUNIOR COMPUTER BOOK 3 


The next, transforming the basic, single-board Junior Computer into 
a complete personal computer system. 
Price: UK. a ses na £5.25 Overseas.......... £5.50 


JUNIOR COMPUTER BOOK 4 


Book 4, the last in the series, describes all the software required to 
operate the complete system. A number of peripheral devices, such 
as a printer and a video terminal, may be ‘hooked up’ to the com- 
puter. During the final stage in its ‘growth’, the machine is able to 
extend its linguistic skills, for a special version of BASIC is now 
available on cassette. As a result, the Junior Computer is well and 
truly ‘launched’ as a fully fledged personal computer. 

Price —UK ........ £5.25 Overseas.......... £5.50 
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elettronze AUTO-ELECTRONIC PRODUCTS . 


KITS OR READY BUILT 


ELECTRONIC IGNITION 


TOUR, ERERGY DISCHARGE 


Glecivonize 
Dasign 


pase toe th Bak, 
af 


$e De 


Plncteamn ' 4 
ELECTRONICS IGHITION 


YOUR CA 
AS GOOD AS if COULD BE ? 


> Is it EASY TO START in the cold and the damp? Total Energy 
Discharge will give the most powerful spark and maintain full 
output even with a near flat battery. 


+ !s it ECONOMICAL or does it ‘‘go off’’ between services as 
the ignition performance deteriorates? Total Energy Discharge 
gives much more output and maintains it from service to 
service. 


yk Has it PEAK PERFORMANCE or is it flat at high and low revs. 
where the ignition output is marginal? Total Energy Discharge 
gives a more powerful spark from idle to the engines max. 
(even with 8 cylinders). 


* Do the PLUGS and POINTS always need changing to bring 
the engine back to its best. Total Energy Discharge eliminates 
contact arcing and erosion by removing the heavy electrical 
load. The timing stays ‘‘spot on’ and the contact condition 
doesn’t affect the performance either. Larger plug gaps can be 
used, even wet or badly fouled plugs can be fired with this 
system. 


PROTECT 

YOUR CAR 

WiTH AN |. 
ELECTRONIZE - 
ELECTRONIC ALARM 


> 2000 COMBINATIONS provided by an electronic key - a 
minature jack plug containing components which must match 
each individual alarm system. (Not limited to a few hundred 
keys or a four bit code). 


> 60 SECOND ALARM PERIOD flashes headlights and sounds 
horn, then resets ready to operate again if needed. 


3% 10 SECOND ENTRY DELAY allows owner to dis-arm the 
system, by inserting the key plug into a dashboard mounted 
socket, before the alarm sounds. (No holes in external 
bodywork, fiddly code systems or hidden switches). Re- 
closing the door will not cancel the alarm, before or after it 
sounds, the key plug must be used. 


* INSTANT ALARM OPERATION triggered by accessories or 
bonnet/boot opening. 


3& 30 SECOND DELAY when system is armed allows owner to 
lock doors etc. 


eo] Access an visa 
Welcome. Write or 


Phone Quoting Number 


> Is the PERFORMANCE SMOOTH. The more powerful spark 


of Total Energy Discharge eliminates the ‘near misfires‘whilst 
an electronic filter smooths out the effects of contact bounce 
etc. 


Most NEW CARS already have ELECTRONIC IGNITION. 
Update YOUR CAR with the most powerful system on the 
market - 3% times more spark power than inductive systems - 
3% times the spark energy of ordinary capacitive systems, 3 
times the spark duration. 


Total Energy Discharge also features: 

EASY FITTING, STANDARD/ELECTRONIC CHANGEOVER 
SWITCH, LED STATIC TIMING LIGHT, LOW RADIO 
INTERFERENCE, CORRECT SPARK POLARITY and 
DESIGNED IN RELIABILITY. 


IN KIT FORM it provides a top performance system at less than 
half the price of competing ready built units. The kit includes: 
pre-drilled fibreglass PCB, pre-wound and varnished ferrite 
transformer, high quality 2F discharge capacitor, case, easy 
to follow instructions, solder and everything needed to build 
and fit to your car. All you need is a soldering iron and a few 
basic tools. 

FITS ALL NEGATIVE EARTH VEHICLES 

6 or 12 volt, with or without ballast. 


OPERATES ALL VOLTAGE IMPULSE TACHOMETERS: 
(Older current impulse types need an adaptor). 


STANDARD CAR KIT £15-90) pus 
Assembled and Tested £26-70/| pP.gp. 
£1(U.K.) 


TWIN OUTPUT KIT £24-55 | prices 


For Motor Cycles and Cars with twin ignition systems include 


Assembled and Tested £36-45)| VAT 


Don’t Wait Until 
Its too Late ~ 
Fit one NOW! 


3 DISABLES IGNITION SYSTEM when alarm is armed. 


* IN KIT FORM it provides a high level of protection at a really 


low cost. The kit includes everything needed, the case, 
fibreglass PCB, CMOS IC’s, random selection resistors to set 
the combination, in fact everything down to the last nut and 
washer plus easy to follow instructions. 


FITS ALL 12 VOLT NEGATIVE EARTH VEHICLES. 
SUPPLIED COMPLETE WITH ALL NECESSARY LEADS 
AND CONNECTORS PLUS TWO KEY PLUGS 


PLUS 

£24-95] p.ep. 
£1(U.K.) 

Prices 


ASSEMBLED AND TESTED £f 37:95 include 


CAR ALARM KIT 


ELECTRONIZE DESIGN 


Dept. J - Magnus Rd - Wilnecote 
Tamworth B77 5BY 
tel: 0827 281000 


fluorescent displays 
elektor march 1983 


brighter 
and easier 
to read 


Figure 2. Various types of 
fluorescent displays are 
available today with a wide 
range of choice. 


Figure 1. In principle, a 
fluorescent display works 
like an old-fashioned 
thermionic valve. An 
evacuated glass tube 
contains three electrodes 
(cathode, anode and grid). 
Electrons are released by 
the cathode through 
thermal emission, 
attracted by the positively 
charged grid and finally 
collide with the positively 
charged anode. The anode 
is coated with a fluorescent 
layer which lights up as a 
result of electron 
excitation. 


3-18 


Although fluorescent displays really pertain to the old generation of digital 
displays, new technologies and techniques have brought them to the fore once 
again. They have again become so popular that they compete with the liquid 
crystal displays. This trend will continue to grow with the introduction of the 


so-called, ‘front fluorescent types’. 


fluorescent 


Front glass 


Transparent 
conductive layer 


Filament (cathode) 
Grid 


Terminal Anode segment 


Glass substrate 


EA 


a 


Terminals 


Anode conductive 
pattern 
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Fluorescent displays have not been used in 
many applications so far on account of their 
two main disadvantages: the high operating 
voltage and price. Today, however, low- 
voltage types are available whose prices are 
competitive with those of LCDs. The main 
advantages of a fluorescent display com- 
pared to an LCD are the greater brightness 
and contrast; compared to an LED display, 
the fluorescent type requires considerably 
less power. The different characters in a 
fluorescent display can be read very clearly, 
over a wide angle, thanks to the high con- 
trast with respect to the background (see 
table 1). 

Figure 1 shows the construction of a fluor- 


escent display. There is a hard vacuum inside 
the glass envelope. The character segments 
are mounted on a substrate using thick film 
technology, and they are coated with a 
fluorescent layer. Each segment is electri- 
cally insulated from tHe others and each 
one forms an anode. As shown in figure 1, 

a grid and cathode are mounted above the 
anode segments. These both consist of very 
thin wires, so that they permit a clear view 
of the underlying anode segments. 

The cathode consists of heat-resistant 
tungsten wire, coated with an oxide layer, 
and heated by the filament current. At a 
temperature of about 700°C the electrons 
contained in the oxide layer are released 
(thermal emission), and a current flows 
through the vacuum. At this temperature 
the cathode doesn’t quite glow, and does not 
therefore appear as a disturbing band of light 
in the display. 

A positive voltage (positive with respect to 
the cathode voltage) is applied to the grid 
and anode (segment). On account of the 
relatively high grid voltage, the electrons 
travel from the cathode to the grid with an 
ever increasing velocity, and only a few 
electrons are captured by the grid. Most of 
them pass through the grid and continue 
their journey toward the anode, where they 
collide with the fluorescent layer with which 
the anode is coated. The kinetic energy 
developed by the electrons on their journey 
from the cathode to the anode is converted 
to light energy in the fluorescent layer. In 
this way, each segment will light when a 
positive voltage is applied to the correspond- 
ing grid. 

Situated on the inner side of the glass 

is a transparent conductive layer which is 
connected to the cathode, so that it is at 
cathode potential. This layer serves two pur- 
poses: First of all it ensures that the elec- 
trons emitted by the cathode travel in the 
right direction (not out through the glass!). 
Secondly, it increases the relatively small 
cathode surface so that the electron flow is 
uniformly distributed. This effect is en- 
hanced by the fact that several of the 
cathode filaments are positioned above each 
segment. In this way the segments light up 
uniformly. 

If there is no potential difference between 
cathode and grid, it is possible for some 
electrons to reach the fluorescent layer on 
the anode segments. For this reason, a 
voltage which is more negative than the 
cathode is applied to the grid. The electrons 
are then repelled by the grid instead of being 
attracted to it. The segments situated below 
that grid remain dark. 

To darken a segment, a negative voltage is 
applied to the appropriate anode. With a 
positive grid voltage in this case, the negative 
anodes are not bombarded with electrons 
and remain dark. 

To darken a character completely, a negative 
voltage is applied to the corresponding grid. 
Fluorescent displays are now available in 
widely differing forms: numbers, letters, 
symbols, scales (bars, dots, matrix) and 
combinations of these. Figure 2 shows some 
examples of fluorescent displays for particu- 
lar applications. 
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Anode/grid current (mA) 


Figure 3. The relationship 
between anode/grid 

Anoda voltage (V} voltage and anode/grid 

83027-3 current is non-linear. This 

diagram also shows the 

relationship between anode 

and grid current. 
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Temperature (°c) of a fluorescent display is 
temperature-dependent, on 
83027-5 account of the fact that 
the tube is not completely 
evacuated. 
Brightness 


The brightness of a segment depends on the 
kinetic energy of the electrons when they 
collide with the anode. This energy is 
converted to visible light in the fluorescent 
layer. The brightness can be increased by 
raising the anode and grid voltages. This 
results in an increase in electron velocity 
and more electrons per time interval reach 
the anode. 

At a particular anode voltage the anode 
current is limited by the space charge. This 
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Figure 6. Different fluor- 
escent coating substances 


result in different colours. 


The figure shows the 
frequency spectrum of 
some colours, and the 
dashed curve shows the 
spectral sensitivity of the 
eye. 
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is the electron cloud which forms as a 
result of the emission between cathode and 
anode and which is very dense in the vicinity 
of the cathode. The electron cloud has a 
great negative charge (on account of the 
electrons), so that some of the electrons 
emitted by the cathode return there. A more 
intense electron cloud or space charge means 
that fewer electrons reach the anode from 


the cathode and the anode current decreases. 


There is no linear relationship between 
anode voltage and the anode current limi- 
tation imposed by the space charge. The 
electron cloud becomes more dense as the 
anode voltage rises. However, since the 
electron velocity increases in proportion to 
the square root of the anode voltage, the 
maximum anode current is: 


Ia = kUaVU, = kU, 3 


k is a so-called geometric factor which takes 
into account the vacuum in the display and 
the arrangement and form of the electrodes 
(cathode, anode, grid). 

Figure 3 shows the relationship between 
anode or grid current and anode voltage for 
a particular display. At an anode voltage of 
25 V one can expect an anode current of 
1 mA and a grid current of 1.5 mA. This 
characteristic curve also demonstrates that 
at an anode voltage of 25 V, the anode 
current is approximately 40% of the cathode 
current. 

Above a certain value, the anode current 
ceases to rise even if the anode voltage is 
increased. This is the saturation point. At 
a particular cathode temperature, no more 
electrons (per time interval) can be emitted 
by the cathode. The saturation current 
depends on the following factors: the 
cathode coating, surface area and absolute 
temperature (in Kelvin). 

The saturation does not imply however, 
that the brightness remains constant. As the 
anode voltage rises, the electron velocity 
increases. This means that the kinetic energy 
with which the electrons strike the anode 


also increases. The brightness increases, 
although only to a slight extent. If the 
cathode is supplied with sufficient filament 
current, the saturation current is not reached. 
Figure 4 shows the relationship between 
anode or grid voltage and relative brightness. 
All the characteristic curves shown apply to 
the same display. 


Temperature dependence 


The brightness is temperature-dependent. 
This is due to the fact that air molecules re- 
main in the tube in spite of the high vacuum. 
This can easily be demonstrated in an exper- 
iment. In a cold environment the so-called 
Brownian movement of the air molecules in 
the tube decreases. The electron flow 
encounters only slight resistance enroute to 
the anode. Thus the kinetic energy of the 
electrons is hardly ‘decelerated’ and the 
segments light up brighter. If the tempera- 
ture drops too far however, the brightness 
decreases as the fluorescent layer becomes 
less sensitive. A rule of thumb is: above a 
temperature of 25°C (room temperature), 
the brightness decreases. In figure 5, the 
light output is plotted as a function of the 
temperature. At 40°C the brightness is 
approximately 80% of that at 25°C. 


Contrast and colour 


A display is easy to read when the contrast is 
high. The absolute brightness is not a decisive 
factor. With intense ambient light, the 
contrast can be considerably improved by 
placing a colour filter or neutral grey filter in 
front of the display. Widely differing colour 
filters can be utilised, because fluorescent 
displays exhibit a wide spectrum of light. 
Although the brightness decreases when a 
filter is placed in front of the display, the 
contrast increases and the display becomes 
easier to read. The choice of filter depends 
on personal taste and on the spectrum of 
the ambient light. 

The first low-voltage types of fluorescent 
display contained a fluorescent substance 
that produced a fairly broad spectrum in 
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the green. More recently, fluorescent sub- 
stances have been developed which light up 
in a range of colours and displays are now 
readily available in various colours. Figure 6 
shows the spectra of a number of colours 
and the dashed curve indicates the sensitivity 
of the eye. 


Application 


Figure 7 is the basic circuit for driving a 
fluorescent display. In this example, the 
characters are selected by CMOS or TTL 
level logic. The anode and grid voltages are 
switched via transistors. Fluorescent displays 
operate with anode and grid voltages of 
12 to 47 V. Special ICs are available for 
multiplexing even complicated displays. 

To darken the segments or an entire charac- 
ter, a negative voltage (with respect to the 
cathode must be applied to the anodes or 
grid. This is to prevent the electrons from 
the cathode from reaching the corresponding 
segments. For this reason a zener diode is 
used to apply a positive voltage (with respect 
to ground) to the cathode. The cathode 
voltage is approximately 2 to 8 V. An anode 
or grid that is not in use is pulled down to 
ground potential by means of resistor Rg or 
Rp, so that the voltage is negative wit 
respect to the positive cathode. 

The cathode is heated with a filament 
voltage of 1 to 8 Vac, a d.c. voltage being 
unsuitable for this purpose since the voltage 
drop across the filament would result in 
different potential. This means that the 
cathode voltage would vary over the display 
area and the cathode current would have a 
non-uniform distribution. The segments 
would therefore light up with different 
degrees of brightness. This effect can be very 


disturbing, particularly on displays with long 
filaments. If, however, the cathode filament 
is supplied with an a.c. voltage (at mains 
frequency), the eye is ‘tricked’ because the 
average brightness remains constant. This is 
not quite correct, because there is no linear 
relationship between cathode current and 
brightness. In practice however this is 
insignificant. 

The cathode current in addition to the 
filament current also causes a very slight 
voltage drop across the filament. This effect 
can be diminished by applying the cathode 
current to both ends of the filament. The 
voltage drop caused by the cathode current 
is then halved in comparison to that with 
single-ended supply. This is achieved by 
connecting the cathode to the centre tap of 
the filament transformer (see figure 7). 

It should be noted that some display types 
can be heated with d.c.; in this case, the 
manufacturer’s datasheet should be referred 
to. 

Multiplexing is used with multidigit displays, 
each character being driven by the same 
decoder. The changeover from one character 
to the next takes place at a frequency high 
enough to make the switching operation 
imperceptible. With this method, sufficient 
brightness is achieved by matching the 
segment currents to the number of switched 
characters. For this purpose the manufac- 
turer specifies the maximum peak current 
per segment. The advantage of multiplexing 
is obvious: instead of needing a separate 
decoder for each character, only one de- 
coder is used for all characters; resulting in a 
considerable saving! 

With multiplex drive, the response time of 
the fluorescent coating must also be taken 
into account. Both the rise and decay times 
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Figure 7. The basic drive 


circuit of a fluorescent 
display. Special ICs are 
available for this 
application. 
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Electron beam 


Cathode 


filament Phosphor 


particle 


Table 1. Characteristics of major display devices 


Transparent 
conductive 
film 


| fluorescent displays 


Glass substrate 
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Figure 8. In the type 
known as a front fluor- 
escent display, the element 
that was originally located 
at the rear (anode), is 
situated at the front. The 
anodes are transparent. 


Device FFD FD GGD 

Item (front-fluorescent) (fluorescent) EED ECR (gas discharge) 
Response Rate (us) me. .8 0.01 100,000 20... 1000 
Driving Voltage (V) 105.2050 &...- «50 1.-6)5..22.0 2...10 170... 300 
Power Consumption (mW/cm?) 80 80 200 0.001 30...100 
Brightness (% of FD) 75 100 10 - 25 
Operation Temp. (°C) —40...+85 —40...+85 —30...+80 | -10...+80 —10...+70 
Multicolour yes yes yes yes* orange 
viewing Angle 150°/150° 90°/120° 150°/150° | 100°/100° 120°/120° 

vertical/horizontal : 
Life (hour) minimum 30,000 10,000 100,000 50,000 2500 
Visual Recognition excellent good acceptable acceptable acceptable 

by use of a filter 


are approximately 8 us. The rise time for 
grid and anode voltages on the other hand, is 
only 0.5 us. The decay times of these 
voltages are controlled by external RC 
networks. With long decay times and high 
multiplex frequencies, an overlapping of the 
successive character information can take 
place. For this reason, the RC time constants 
should be kept low and, when darkening the 
characters, the appropriate segment drivers 
should be switched off. In this way the 
corresponding character extinguishes very 
rapidly. 

The multiplex frequency selected for the 
display drive circuit must be such that the 
display does not flicker. Under no circum- 
stances should the frequency be the same 
as that of the filament current or a multiple 
of the latter. 


A new development: front 
fluorescent displays 


Already during development of the first 
generation of fluorescent displays, methods 
were sought to apply the fluorescent coating 
directly to the inner side of the window — as 
is the case with television picture tubes. This 
results in an ‘inverted’ display with the 
anode being situated first in the line of 
vision. 


3-22 


The reason why this display principle has 
only been realised recently, is that certain 
technological obstacles had to be overcome. 
Its advantages compared to the ‘older’ types 
of display are: wider viewing angle is avail- 
able and cathode and grid wires remain 
invisible. 

Figure 8 shows the basic construction of a 
front anode type of fluorescent display. The 
anode consists of a transparent conductive 
layer, and when electrons collide with this 
layer at a low speed (corresponding to a low 
anode voltage), light is produced at the 
surface of the fluorescent substance. The 
thickness and quality of the fluorescent 
coating are critical parameters that affect 
the brightness of the display. 

Another difficulty in manufacturing this 
type of display is that the anode leads must 
be positioned between the segments. With 
complicated structures, it may become 
necessary to interconnect leads in the drive 
circuit. 


Table 1 is a brief survey of the different 
display types. 


References: 

Short form catalogue, 1983 edition, FUTUBA 
‘Front luminous vacuum fluorescent display’, 
November 1981 edition, FUTUBA 


A problem frequently encountered in model construction is that of testing 


the functioning of a servo. The servo-tester described in this article provides 
the solution. It supplies an output frequency of 50 Hz; the pulse width can be 
adjusted between 1 ms and 2 ms and serves as an excellent test signal. 


Servo- 


One possible cause of failure in radio-con- 
trolled models is a malfunctioning servo. The 
problem is: how can this be checked when 
the model is being operated in the field? 
Certainly during contests, when you are for- 
bidden to use the transmitter for testing. 
What we need is a battery-operated test 
circuit which supplies a PWM (pulse-width 
modulation) signal. The signal transmitted to 
the servo from the remote control receiver, 
has a pulse width of 1.5 ms for the neutral 
position of the servo, and the pulse widths 
for the two end positions are 1 ms and 2 ms 
respectively. Obviously, our servo-tester 
must generate the same signals. 


tester 


The output pulse is positive, so that the 
circuit described so far is only suitable for 
servos which respond to a positive input 
pulse. For servos requiring a negative input 
pulse, some modifications must be made to 
the circuit. First the IC is replaced by a pin- 
compatible quad NAND gate 4011. Pin 6 
of gate N1 (point A) must be connected to 
the positive supply and the lower end of R3 
(point B) must be grounded. 

With so few components required, construc- 
tion is a simple matter. Figure 2 shows a 
proposed layout. If the pulse-width is not 
quite correct, the value of C2 can be modi- 
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N1... N4=1C1 = 4001 


As shown in figure 1, the total component 
count is one IC, three resistors, one poten- 
tiometer and two capacitors: a NiCad 4.8 V 
battery is also needed to power the circuit. 
The IC is a 4001 CMOS type which contains 
four NOR gates. Gates N1/N2 are connected 
as an astable multivibrator which oscillates 
at a frequency of 50 Hz; the output pulse 
width is approximately 10 ms. The total 
period time is 20 ms, which is one of the 
requirements the servo-tester must meet. The 
next step is to make the output pulse of the 
tester adjustable from 1 ms to 2 ms. This 
task is performed by the monostable multi- 
vibrator N3/N4. Each positive-going edge 
from the astable multivibrator triggers the 
monostable; the latter, in turn, produces an 
output pulse that can be varied from 1 ms to 
2 ms by means of P1. 
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simple and 
inexpensive, 
but effective 


G. Luber 


Figure 1. The servo-tester 
produces a PWM (pulse 
width modulation) output 
with positive output pulses 
whose width can be varied 
from 1 to 2 ms. The 
necessary circuit modifi- 
cations for negative output 
pulses are described in the 
text. 


20 ms 


Figure 2. Construction is 
simple if this layout is 
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illumination 
indicated 
digitally 


Table 1. Illumination 
figures for natural light 
sources and quide values 
for artificial lighting. 
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This is a new and up-to-date measuring instrument; it is convenient, compact 
and digital: the DLM. The digital luxmeter is the latest member of our growing 
family of digital measuring instruments with simple construction, thanks to 

a high level of integration. It is intended for accurate measurement of 


illumination, in two ranges: 01 


... 200 lux and 10... 20,000 Iux. Its low 


current consumption of only 2... 4 mA makes the instrument independent 
of the mains and useful for portable applications. 


LCD luxmeter 


The luxmeter is suitable for many appli- 
cations, especially those associated with 
photography and lighting. Particularly when 
arranging and designing lighting systems, 
proper lighting is important to prevent 
eyestrain. Poor lighting is false economy: 
illumination guide values do exist and should 


Table 1 
Natural light Iumination (lux = Ix) 
Clear night, full moon 0.3 


Winter's day in December 
with overcast sky 

Summer’s day in June 
with overcast sky 

Winter's day in December 
with clear sky 

Summer's day in June 
with sunlight 


Artificial lighting 
Candle light at 


900... 2,000 
4,000... 20,000 
up to approx. 9,000 


up to approx. 100,000 


1 m distance 1 
Side roads 4 
Main roads 16 
Staircases, railway 

platforms 30)24..'80 
Secondary rooms such as 

basement, hall, etc. 120 
Living-rooms and offices 250 
Classrooms, shops, work- 

shops 500 


Drawing offices, precision 
engineering workshops 


be adhered to. Some of these guide values 
are listed in table 1, and the table also 
indicates the illumination levels of natural 
light sources. The illumination levels quoted 
in table 1 for artificial light sources are only 
average values. 

The luxmeter presented here measures the 
amount of illumination. It consists of three 
units: the sensor and light-to-current con- 
verter; the analogue-digital converter with 
reference voltage source, counter, latch, 
BCD to 7-segment decoder and LCD driver; 
and finally, the liquid crystal display. 


The sensor 

A luxmeter is only useful if it ‘sees’ the 
illumination just like the human eye and 
for this reason the spectral sensitivities of 
the two sensors (eye and photodiode) should 
be as similar as possible. So far, no photo- 
sensitive device has been made available 
having exactly the same spectral sensitivity 
as the human eye. One which comes fairly 
close, however, is the BPW 21 photodiode. 
The dashed curve in figure 1 shows the 
relative sensitivity of the eye as a function 
of the wavelength of light. The solid curve 
represents the relative sensitivity of the 
BPW 21 photodiode and it can be seen that 
both the eye and the photodiode are rela- 
tively sensitive to visible light with a wave- 
length of approximately 555nm. The 
radiation range of visible light is approxi- 
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Table 2. Recommended 
values of light intensity 
with changing optical 
requirements. 


Figure 1. Both sensors, the 
photodiode and the human 
eye, have almost the same 
sensitivity for the range of 
visible light with wave- 
lengths from 400 nm to 
700 nm. 


Figure 2. The short-circuit 
current for the BPW 21 
photodiode is linear over 
a wide range. 


Table 2 Optical requirement Example Recommended 


Orientation in closed 
rooms 

Normal vision handling 
medium-sized objects 


Increased visual require- 
ment, small details 


Very great optical 
requirement, very tiny 


light intensity Ix 
Corridor lighting 100 
Living-room lighting; 
manufacture of cases for 
electronic equipment 
Study of tech. literature; 
fitting components to a 
p.c.b. 
Detailed drawing-work; 
constructing a miniature 


400 


800 


details 


Extremely great optical 
requirement, minute 
details 


(A) re) 
1.0 
Relative 
sensitivity 
0.8 
0.6 
0.4 
0.2 
(¢) 
400 500 600 700 nm 
Light 0, es 
wavelength 83037 -1 


10" 

pA 
Short-circuit 
current 

10° 


10 104 Ix 
Light intensity E,_—> 


10? 10° 


83037 - 2 


device with high com- 
ponent density 
Repairing mechanical 
watches 


1,500 


3,000 


mately 4000 — 700 nm and within this 
region the sensitivity varies considerably 
according to colour. This applies both to 
the eye and the photodiode. The curves in 
figure 1 also show that the sensitivity of 
the eye is relatively narrowband, whilst that 
of the photodiode is broad-band. The photo- 
diode responds to violet light with a wave- 
length of 430 nm and to red light with a 
wavelength of 650 nm with greater sensi- 
tivity than the human eye. However, they 
both reach their maximum at a wavelength 
of 555 nm (yellow-green light). In other 
words, if a light source emits red light and 
yellow-green light with the same radiation 
intensity, the yellow-green light appears 
considerably brighter to both the eye and 
the photodiode. The two curves in figure 1 
do not exactly coincide but are fairly close 
to each other and the colour correction 
filter in the photodiode is used to obtain 
compatibility. For both sensors, no percep- 
tion is possible outside this radiation range. 
Radiation under 400 nm is in the ultra- 
violet region and that over 700 nm is in the 
infrared region. 

Another favourable characteristic of the 
BPW 21 photodiode is its excellent linearity 
as shown in figure 2. The short-circuit- 
current Ix is perfectly linear over an illumi- 
nation range from 0.01 Ix to 10,000 lx. In 
the region of interest, this results in good 
linearity as regards the absolute sensitivity 
which is typically 7 nA/Ix, (4,5 nA/ix min., 
10 nA/lx max.) and a linear scale readout. 


The circuit 


Circuit operation is straightforward: light is 
converted to current which is then used to 
produce a directly proportional voltage 
followed by a digital readout. There we have 
a brief description of the circuit shown in 
figure 3; it does however warrant a more 
detailed description. 

Photodiode D1 is connected in ‘current 
source’ mode so that the linear portion of 
its characteristic curve is used where current 
is directly proportional to light intensity 
over a wide range, in the region of several 
decades. A virtual short circuit is obtained 
relative to the diode, which bridges the 
inverting and non-inverting inputs of ICI. 
This improves linearity and eliminates the 
otherwise negative influence of the photo- 
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Figure 3. Complete circuit 
of the luxmeter. The 
change-over facility of the 
current/voltage converter 
provides the luxmeter with 
a range of 0.1 Ix to 
20,000 Ix. This roughly 
corresponds to a range of 
illumination extending 
from a clear night with 
new moon, up to a 
summer's day in June with 
overcast sky. 


diode’s leakage current. Further infor- 
mation on this subject and photodiode 
parameters along with various circuit con- 
figurations, is given elsewhere in this issue 
(‘O, IC!’). 

The photocurrent is converted to a pro- 
portional voltage by means of IC1 in 
conjuction with R1/R2 and preset poten- 
tiometers P2/P3. In this circuit the opamp’s 
output voltage must be equal to the voltage 
drop across R1/P2 or R2/P3. This voltage 
drop is directly proportional to the current 
through the photodiode and the resistor 
values used. The resistors therefore determine 
the measuring range. Since the voltage 
amplification of the light-to-current-to- 
voltage conversion circuit is relatively low, 
capacitor C2 must be added to prevent 
oscillation. 

Once the first stage has converted the light 
intensity into an equivalent voltage, this can 
be applied to the measuring input ‘IN HI’ 
of IC2. A low-pass filter (R11/C4) is in- 
cluded to smooth out the 50 Hz component 
in artificial light. 

IC2 contains all the functions required in 
order to obtain counting pulses from the 


analogue input voltage, and feed them to 
the 7 segment decoder which is followed by 
the LCD driver stage. The DVM chip also 
provides a 2.8 V reference voltage, which 
shares a common zero reference with the 
potential divider R9/R10 and the light 
sensor D1 (‘REF LO’ and ‘COMM’, pins 35 
and 32 of IC2). A voltage of 100 mV is 
present across R10 of the potential divider 
and is applied to the ‘REF HI’ input (pin 36) 
to ensure that the luxmeter gives full scale 
deflection for a measuring voltage of 
199.9 mV at the ‘IN HI’ input (pin 31). 
The digits 1999 then appear on the display. 
T1 serves the function of inverting the BP 
(blackplane) signal of IC2 (pin 21) so that 
the decimal point DP1 or DP2 is switched 
on, depending on the setting of switch S2. 


Construction 


All components except for the battery and 
switches can be mounted on the printed 
circuit board (figure 4). Components are 
mounted on both sides of the p.c.b., which 
results in a compact design that will fit into 
a small case. It is advisable to solder the 
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BPW 21 photodiode directly to the copper 
track side of the p.c.b. Ensure that it is 
correctly connected! The LCD display 
should also be fitted to this side of the 
p.c.b. If pin 1 is not marked on the dis- 
play, the decimal points can be used for 
orientation. They are visible when the 
display is viewed at an angle. The display 
is correctly positioned on the p.c.b. when 
the decimal points are on the same side as 
the light sensor. 

All other components are fitted to the 
component side. 


Calibration and alignment 


A 40 W and 100 W bulb are required for 
calibration; they are inserted in sequence 
into a reflectorless socket with no other 
light source switched on. No mirrors or 
reflecting surfaces should be in the vicin- 
ity, and brightly coloured walls or ceilings 
should also be avoided before commencing 
to calibrate. 


= The offset alignment is done before 

mounting the photodiode D1(!). Set the 
display to 000 with P1. In exceptional cases 
it may prove necessary to modify the values 
for R3, R4 and Pl (R3=R4=10k and 
Pl = 100k). 


= Mount the photodiode, set switch S2 to 
the 20,000 lx range and position the 
luxmeter 30 cm from the bulb (100 W). 


_ Make sure that the bulb is directly above 


the sensor. Now adjust preset potentio- 
meter P3 to obtain a reading of 1.00 (klx) 
on the display (i.e. 1,000 lux). 


= Change to the 40 W bulb and increase 

the distance to 50 cm, then select the 
200 Ix range. Adjust P2 to obtain a reading 
of 150.0 (1x) 


The luxmeter is now ready for use and we 
suggest checking the illumination levels 


quoted in Table 1. | 
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Parts list 


Resistors: 

R1,R5= 100k 
R2,R10=1k 

R3,R4 = 22k 

R6 = 47k 

R7 = 4M7 
R8,R11=1M 

R9= 27k 

P1 = 50k (47k) preset 
P2= 100k 
P3=1k 10-turn presets 


Capacitors: 

C1 =56p 

C2 =220p 
C3= 10 n/10 V 
C4,C6 = 100 p 
C5=470n 

C8 = 220n 


Semiconductors: 


T1 = BC549C 

D1 = BPW 21 

IC1 = CA 3130 

IC2 = 7106 

LCD: 3% digit, digit 
height 13 mm 

For example: 

Hamlin 3901 or 3902; 

LXD 43D5R03; 

Hitachi LSOO7C-C, 

H1331C-C 


Miscellaneous: 

$1 = single-pole on/off 
switch 

$2 = double-pole change- 
over switch 

Battery clip for 9 V 
battery. 


Figure 4. Printed circuit 
board and component 
layout for the luxmeter. 
The liquid crystal display 
and the photodiode are 
situated on the copper 
track side, resulting in a 
compact design. 
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The continuing development of ‘bigger’ memory ICs obliges us to develop new, versatile and more 
powerful RAM/EPROM cards at regular intervals. The universal memory card described here is suitable 
for most microcomputers with an 8-bit data bus and it can accept up to 64 K RAM or EPROM. A 
combination of both types of memory is also possible. 1f CMOS RAMs are utilised, a backup battery 
will protect the memory contents for a considerable time, thus preventing the data from being lost 
when the computer is switched off (power-down). 


universal 
memory card 


64 K RAM 
and/or 
EPROM with 
battery 
backup 
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The computer memory 


In general, a microcomputer system contains 
the sections shown in figure 1. The micro- 
processor chip contains various registers, the 
program counter and the arithmetic and 
logic unit (ALU); the clock generator may 
also be included on-chip in certain micro- 
processor types. The other main section is 
the memory, usually consisting of both RAM 
and ROM or (E)PROM. The data to be pro- 
cessed are stored in the RAM and called as 
required; the EPROM contains ‘permanent’ 
operating instructions for the micropro- 
cessor. In most cases the so-called operating 
program (monitor) for the microcomputer 
is resident in this section of memory. 
Addresses, data and control signals processed 
and output by the computer are transferred 
via the address bus, data bus and control 
signal bus. It would be beyond the scope of 
this article to consider the many details that 
must be taken into account when utilising 


the basic system of figure 1 with a particular 
microprocessor. Instead, we shall take a 
closer look at the data memory and program 
memory block. 

Those readers who have worked with the 
Elektor SC/MP system or Junior Computer 
from the start know how quickly the maxi- 
mum memory capacity of a basic system is 
reached. No wonder we had to meet the de- 
mand for bigger memories by developing 4 K 
RAM, 8 K RAM/EPROM and 16K ‘dynamic’ 
RAM cards. This progress was possible 
because the need for greater memories was 
also experienced commercially, stimulating 
manufacturers to develop and produce 
‘bigger’ ICs. 


Dedicated systems as opposed to 
development systems 


A development system can also be used for 
‘dedicated’ applications, but the reverse is 


not true. The difference between a dedicated 
system and a development system is shown 
in figure 2. The computers that tend to run 
out of memory space are the development 
systems (SC/MP, Junior and so on). Their 
data and program memories are typically 
organised as in figure 2. RAMs are used in 
the program memory area. The monitor 
program occupies a large part of the address- 
able memory area. It consists of a ROM or 
(E)PROM containing the operating instruc- 
tions, a RAM area for intermediate storage 
and a memory-mapped input/output block. 
The monitor program itself contains various 
routines that are needed for developing 
other programs, such as: input/output rou- 
tines, memory scan and memory input. 
Elektor has published several ‘dedicated 
computers’, such as Intelekt, the 6502 house- 
keeper and the darkroom computer. Their 
program memories consist of an EPROM. A 
monitor is not required, thus obviating the 
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need for the large monitor memory. 

But, to get back to the development com- 
puter: a 16-bit address bus can define and 
call a total of 216 = 65536 = 64 K addresses. 
(The location of an address is normally ex- 
pressed in hexadecimal: thus an address 
range of 000@hex to FFFFhex covers 64 K.) 
Given this fact, it would seem logical to 
provide a microcomputer system with a 64K 
memory from the outset. However, this is 
the exception rather than the rule — mainly 
because that type of memory was too bulky 
and expensive until quite recently! 


Memory development at Elektor 


Figure 3 shows the development of Elektor 
memory cards. In March 1978, when the 
memory card for the SC/MP system was 
introduced, only MOS ICs with an organis- 
ation of 256 x 4 bits were available. This 
meant that 32 ICs were needed fora 4K 


ae 
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Figure 1. In general, a 
microcomputer system 
consists of the micro- 
processor and two distinct 
types of memory. The data 
to be processed are stored 
in the (RAM) data memory 
and called as required. The 
program memory contains 
the operating program 
(monitor) for the micro- 
computer. This is stored in 
ROM or (E)PROM. 


Figure 2. Development 
computers, such as the 
Junior or SC/MP, use 
RAMs in the program 
memory area. A large part 
of the addressable memory 
area is occupied by the 
monitor program, in ROM 
or (E)PROM, with its 
associated ‘monitor RAM’ 
area. Dedicated computers 
such as Intelekt, the 6502 
housekeeper and the dark- 
room computer are more 
common. Their program 
memories consist of an 
(E)PROM. The large 
monitor memory is not 
required. 
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Figure 3. The development 
of Elektor RAM and/or 
EPROM memory cards. 
From 4 K RAM in 1978 to 
64 K in 1983 and from 

16 K EPROM in 1980 to 
64 K in 1983, with the 
same space requirement in 
each case. Although not 
shown, 2716 2 K EPROMs 
can also be mounted on 
the universal memory card. 
The types indicated stand 
for the device type: ‘2716’ 
means ‘a2 K x8 EPROM’, 
say, and ‘6116’ means 
‘a2Kx8 RAM’. 
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memory. Nowadays the same memory 
capacity can be achieved with only two 
6116 CMOS ICs. In the near future, 8 K x 8 
CMOS RAMs will be available — making it 
possible to store 65536 bytes on a single 
‘universal memory card’! 

PROMs and EPROMs reached this stage of 
development some time ago, and 65536 
bytes can also be stored in eight MOS 
EPROMs on the universal memory card. (In 
fact, even 32K x8 CMOS PROMs are now 
available. Only two of these ICs would there- 
fore be needed in order to store the total 
62 K! However, these ICs are not suitable for 
the universal memory card.) 

For the computer hobbyist the development 
of ‘bigger’ memory ICs means that a single 
Eurocard will now provide as much memory 
as 16 cards did 4 years ago. Over the same 
period, the cost of memories has dropped 
considerably: 4K of RAM cost about 80 
pounds then, but now (using 6116’s) the 
same storage area costs less than 10 pounds! 


The universal memory card 


Figure 4 is the circuit diagram of the univer- 
sal memory card. 2 K (2716), 4 K (2732) or 
8 K (2764) EPROMs and 2 K (6116) or 8K 
(5564) CMOS RAMs can be used. The type 
numbers in parentheses stand for all memory 
ICs with the same organisation and same pin 
assignments. 

Two versions of this memory card can be 
built: with or without battery backup 
(CMOS version or MOS version respectively). 
In the former case the power supply for the 
CMOS RAMs is backed up with two minia- 
ture cells so that the data are not lost when 
the computer is switched off. Mixed oper- 
ation (CMOS and MOS ICs) is not possible, 
nor would it serve any useful purpose. The 
battery would be quickly discharged and T1 
would not be capable of supplying the 
necessary current. 

In the CMOS version, the circuit draws 
approximately 200 mA in operation. Only 
one RAM is accessed at a time and this draws 
approximately 35 mA. However, the rest of 
the circuit requires about 165 mA. The aver- 
age operation current for a RAM is less than 


35 mA. The figure depends on the number 
of times the RAM is accessed in a given 
period, The quiescent current of the RAM 
(CE = 1) is only a few yA. One more im- 
portant point: the CMOS version requires 
pull-down resistors, open-collector ICs and 
the circuit associated with Tl... T3. 
When the supply voltage is | switched off 
(power-down) inputs CE or OE and WE of 
the RAMs must be inhibited (logic 1). Open- 
collector ICs with pull-up resistors to the 
battery supply rail are used for this reason: 
the inputs will automatically go to logic 1 
and inhibit the RAMs. 

Pull-down resistors are also required for 
(some) CMOS RAMs. The reason is illus- 
trated in photograph 1. The upper trace is 


the voltage on one of the address lines of a 
Hitachi 6116 CMOS RAM, and shown below 
it is the current drawn by this IC. There are 
no pull-up or pull-down resistors. At ap- 
proximately half the operating voltage (one 
half of 2.4 V in this case), the current rises 
considerably (up to approximately 200 A). 
The same effect occurs at each of the 1] 
address lines, so that the total current can be 
2.2 mA instead of ‘typically 2 uA’, as speci- 
fied in the datasheet for the HM 6116 LP. To 
avoid this problem, pull-down resistors are 
essential: a current which is greater than 
expected by a factor of 1000 will quickly 
discharge the battery! 

This heavy current consumption occurs 
when a floating address input causes both 
CMOS transistors conduct. This is not 
always the case, nor does it apply to all 


inputs. The 6116, for example, doesn’t need _inserted in place of the collector-emitter Figure 4. Two versions in 


pull-down resistors for the data lines. With paths of the transistors Tl and T2. one circuit diagram. The 
ICs from other manufacturers, the situation The address and data lines are fully buffered | MOS version is less expens- 
may be different. The best solution is to except for Al6 and Al7. However, Al6 and | ive and less involved. It 
play it safe, and mount all resistors shown. A17 are rarely utilised. The card need not | merely ers pools tore 
They cannot do any harm, and there is room _ have a full complement of ICs, of course: it es PEs e poieere 
for them on the printed circuit board. will also operate perfectly with only one Spee ae 


and IC8 ...1C15, as 
required (from 1 to 8 
devices). Wire links are 


The MOS version has a higher quiescent EPROM or RAM. 
current consumption. MOS devices can be 


used for all the RAMs and EPROMs; the used for matching to 
advantage is that these ICs cost only half as : different processors and 
much as the CMOS devices. The disadvan- | Address decoding memory ICs. IC5 and 1C7 
tage is that each 2716 EPROM, for example, The address decoding is unusual. The ad- are different types than 
draws a quiescent current of about 35 mA. _—_ dresses are summed in two’s complement, | With the CMOS version. 


Multiplied by 8: nearly 300 mA. Add about _‘This corresponds to a subtraction, as shown | With the CMOS version a 


: : . ermanent memory can be 
165 mA for the rest of the circuit: a total in the example (next page). If the address Se eiNer oes will not 


quiescent current of 450 mA! The MOS selected on the board corresponds to the be lost. Nickel cadmium 
version does not need open-collector ICs, incoming address, the result is zero. The rechargeable cells or 
and all the resistors are omitted except for actual address decoder IC5 is then enabled | disposable batteries are 
R1...R4. The circuit associated with via N9 and generates the CE signal that used to provide backup 
T1...T3 is not required, and wire links are selects the appropriate RAM or EPROM. when the operating voltage 
a a ae ee | is'switched off: Aipower- 
down circuit with 
4 T1...T3 is also provided. 
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Example of calculation 
with two’s complement: 


B = 1000= 8hex 


B =@111 
+1 1 two's 
1900 complement 
A =1000 | 
(1) 0000 


Figure 5. These are the 
RAM and EPROM types 
that can be used. The 
designations stand for 
memory ICs with the same 
function, organisation and 
pin assigments. Other 
information, particularly 
concerning equivalent 
types, can be found:on 
info cards 75 ... 79. The 
Texas Instruments 
EPROMs 2532 and 2564 
can only be used 

in conjunction with an 
adapter socket. Although 
the various CMOS RAMs 
have the same pin assign- 
ments, the quiescent 
current consumption 
depends on the type. 
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As an example, assume that the address If the memory area is organised in 8K 


899Phex is selected with the DIP switches. 
In accordance with the two’s complement 
method, only switch ‘A15’ is closed (see B 
in the calculation), The two’s complement 
is obtained by adding a 1 to the carry input 
of IC4 (pin 7). Now, if 1909 is also available 
at the A-inputs of IC4 (for the 8000 address 
block), the information 90@0 appears at the 
outputs. Let us assume that the wire links 
for 2K RAMs or EPROMs are inserted; then 
ICS sees 009 at its A, B and C-inputs (‘All’ 
is also O for this address block). The ac- 
tivating signal, logic zero, is also present at 
the enable inputs (pin 2 and pin 14), via N9. 
Thus the address decoder is switched on and 
provides a CE signal for IC8 at output 0. 
This RAM or EPROM is enabled. 

Next, let us assume that address 8800 
appears. There is a logic 1 on address line 
A1]1 but the output from IC4 is still ‘0009’. 
The address decoder switches to the next 
2K RAM or EPROM. Readers who feel 
like trying their hand at binary and hexa- 
decimal calculations can work out other 
examples and create a memory chart for all 
possible settings of the DIP switches and 
wire links A...L. The example shows 
that 2, 4 and 8K ICs cannot be mixed 
easily. 


blocks, the card will respond to all possible 
64 K addresses (even if ICs are not mounted 
in all positions). If, for example, the address 
89@9 is selected, the memory is scanned 
from 8999 to FFFF, and then from (1)0090 
to (1)7FFF'! If the monitor is located some- 
where in this area, something is bound to go 
wrong. There is a way of avoiding this, 
however: memory areas can be blocked 
with address lines Al6 and Al7 as required. 
The way in which this is done must be 
worked out in each case. Once again, the 
calculation example should be consulted. 
Wire links ‘0’ and ‘N’ at Nl and N2 can be 
used to select ‘active low’ or ‘active high’ 
control. A logic 0 must be present at the 
output of N9 (i.e. a logic 1 at all inputs) 
for IC5 to be activated. 


Control signals 


The control signals provided by the different 
types of processors are listed in the table in 
figure 4, next to terminals 27, 31 and 29. 
The 8085 processor cannot be connected 
without modifications, since the data and 
addresses must be de-multiplexed before 
they are applied to the memory card. The 
data bus buffer outputs data when the RD 
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signal is present. 

The memory card can also be used with a 
ZX 81. A@ ...Al4 and D@....D7 are 
connected to the computer in order to 
create a 16 K memory. The control signals 
are applied as for the Z80. The address is 
set to 490@hex with the DIP switches 
(only close ‘4’). One more problem must 
be solved: the internal RAM in the ZX81 
operates in parallel with the memory card. 
The solution is to connect the RAMCS 
output (pin 2A) of the ZX81 to +5 V. 
Furthermore, the ZX81 does strange things 
with its Al5 output, so this input to the 
memory card should be connected to 
supply common instead. 

The 2650 processor can also be connected 
(TV games computer! ). 6502 operation is 
selected: OPREQ/2650 at ©2/6502; invert 
R/W/2650 and apply to R/W/6502. In the 
TV games computer, the necessary R/W 
signal is already present at point 17. Also 
connect the address and data lines. Line 
M/IO remains unused, but this is no real 
disadvantage, because IO is rarely used. 
For the odd exception, M/IO and OPREQ 
must be combined externally. 

If the card is used in conjunction with the 
SC/MP system, bus line 27a must not be 
overlooked; the input of the SC/MP oscil- 
lator is connected here. With N5 connected, 
the oscillator may stop. The remedy is to cut 
this track (it has not been used so far) or to 
select the other connection point for the 
oscillator on the SC/MP CPU board. 


Power-down and battery backup 


The power-down circuit consists of transis- 
tors Tl... T3. It is used in conjunction 
with CMOS RAMS, and explained earlier. 
The operating voltage ‘R’ is present before 
the enable signal, because T1 is switched on 
before T2 (power-up). T3 serves as a switch 


and D3 lights up when the operating voltage 


gueaawees 


is present. The enable signal inhibits reading 
and writing via N10 and N11. 

The battery backup itself can consist of 
either disposable or rechargeable batteries. 
If the former are utilised, R37 must be 
omitted. For rechargeable batteries the value 
of the charging resistor can be calculated 
according to the rule of thumb: R37 is 
equal to 2.5 V divided by one twentieth 

of the battery capacity. 


RAMs and EPROMs 


The parts lists for the CMOS or MOS versions 
of the memory card obviously do not 
include all possible memory devices, but the 
types specified are a general designation for 
ICs with the same function, organisation 
and, hopefully, the same pinning. The pin 
assignments for EPROMs and RAMs are 
given in figure 5. Other information, par- 
ticularly on equivalent types, can be found 
on the info cards 75 ...79. One important 
point to note is that the Texas Instruments 
EPROMs 2532 and 2564 can only be used 
if their pin assignments are matched to the 
equivalent memory ICs by means of an 
adapter socket. 

The RAM and EPROM types to be used 
are matched to the memory card accord- 
ing to ‘size’ and function, using the wire 
links at pins 23 and 27. This match applies 
to four ICs simultaneously (IC8...IC11 
and IC12...1C15)! A further subdivision 
is only possible if the corresponding tracks 
are cut and the pins wired separately. 


Timing 

Some problems may occur with the timing 
when connecting the memory card to 
different processors. The adjacent table 
shows which RAMs and EPROMs can be 
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used at different clock frequencies. There 
shouldn’t be any problems unless fast CPUs 
are used, in which case it may be necessary 
to use faster EPROMs. The RAMs are fast 
enough (250ns). 

Control signal delays are also important in 
this context. The MREQ signal appears as 
the CE signal at the RAMs or EPROMs 
after a (typical) delay of 50 ns, caused by 
N3 (10 ns), N9 (10 ns), IC5 (20ns) and 
IC3 (10 ns). The delay for the 2 signal 
is: N5 (10 ns) — N3 (10 ns) — N10 (10 ns) 
equals 30 ns (typical), after which it ap- 
pears as OE or WE. In this case the CE 
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signal is obtained from the addresses. The 
delay caused by the data bus buffers is 
10 ns (typical). For these purposes we have 
assumed that the addresses are already 
present, i.e. that they have already passed 
the buffer and adder. Otherwise an ad- 
ditional delay of 37 ns (typical) would 
have to be added for this path. 


Construction 

Before mounting any components on the 
p.c. board (figure 6), it is always a wise 
precaution to check the board for short- 
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Parts list for MOS version 


Resistors: 
R1...R4=1k 


Parts list for CMOS version 


Resistors: "/g W 


R1...R4=1k 
R5...R25= 100 k* 


Capacitors: R26...R36=1 k* 
C1...C4,C6,C7 = 100n a ge 
C5=10u/16 V = 2 

R39 = 2k7 
Semiconductors: See A k 
1C1,1C2 = 74LS373 R43 = 682 
ee eae *Note that 18 of the 100k 
pe i eae resistors can be replaced by 
oe im ee two 9x100 k single-in-line 
ee . pa resistor networks; similarly, 


Ic8...1C15 = RAM 
and/or EPROM 
see text, figures 4 and 5 
* different from CMOS 


one 9x1 k network can 
replace nine of the 1k 
resistors. 


aa Capacitors: 
ie C1...C4,C6,C7 = 100 n 
C5 = 10 u/16 V 


Miscellaneous: 
IC sockets 


4-pole DIP switch 
64-pin connector 


Semiconductors: 

D1=AA119 

D2 = 1N4148 

D3 =LED red (not high 
efficiency) 

T1,T2 = BC 557B 

T3 = BC 547B 

1C1,IC2 = 74LS373 

1C3 = 74LS245 

1C4 = 74LS283 

IC5 = 74LS156 

IC6 = 74LS240 

IC7 = 74LS12 

C8 ...1C15 = CMOS- 
RAM 6116, 5564 or 
similar see text, 
figures 4 and 5 

Miscellaneous: 

IC sockets 

4-pole DIP switch 

64 pin connector 

2...3 NiCd-cells or 
disposable batteries 
see text 

Nicad: 20 PK 

silveroxide: V 76 ris 

mercury: V675PX 


circuits, faulty tracks and continuity of the 
plated-through holes, using an ohmmeter 
or continuity tester. In general, however, 
boards supplied by Elektor should be in 
order. 

The wire links that determine the processor 
type can now be inserted and the IC sockets 
soldered in. At this stage it is well worth 
taking the trouble of checking continuity 
in the IC sockets. Subsequent fault-finding 
is extremely tedious... The next step is to 
mount the resistors if it is going to be a 
CMOS RAM card. If the resistor networks 
specified in the parts list for the CMOS 
version are not available, normal resistors 
can be used instead. They are inserted 
vertically, and their free ends are inter- 


connected and brought down to the common 
terminal on the p.c.b. Mounting the remain- 
ing components should be no problem. Note 
that IC5 and IC7 are different for the CMOS 
and MOS versions! 
It is best to use two solderable, miniature 
nickel cadmium cells as the backup supply 
fora CMOS RAM. Large batteries will not 
fit on the p.c.b., but they can always be 
connected with two wires. 
This memory card should provide any 
personal computer with sufficient memory 
space. It should be noted that the card is 
designed for the Elektor bus. If it is to be 
used with other buses, an adapter must be 
improvised. 

i 
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it 


fil 


Figure 6. One p.c.b. for 
both versions (see parts 
lists), Readers wishing to 
use a memory card for 
experimenting with 
different processors should 
solder wires to the centre 
contacts of the ‘wire link 
switches’ on the p.c.b. and 
fit plug-in connectors to 
the free ends. Matching 
pins are then inserted into 
the terminals for the re- 
maining contacts. The 
memory card then be- 
comes truly universal. 


Wire links A... L when 
using: 


2 K RAM and EPROM: 


G—L 
F—K 
E-J 
D1 
C—H 
4 K EPROM: 
F—L 
E-K 
p32 
c-I 
B—H 
8 K RAM and EPROM: 
E-L 
D-—K 
c-J 
B-| 
A-H 
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Prelude, the preamplifier in the Elektor XL range, is shaping up nicely! 
Literally, this month: all the modules, switches and controls are mounted on 
the bus board. This means that the final ‘shape’ is now defined, as well as the 
appearance: we can provide the front panel, and you can start looking for a 


suitable cabinet. 


The line amplifier is also described. This is a straightforward module: it 
provides linear no-nonsense gain. And, elsewhere in this issue, the ‘audio traffic 
lights’: that circuit will also be incorporated in the Prelude. 


Prelude ...... 


Don’t be so impatient! It seems incredible, 
but we have already received several letters 
from readers who are building the Prelude. 
Some are asking for more advance infor- 
mation; others are offering suggestions for 
the design. To both groups, our answer is: 
‘Read on’! So far (to our relief!) we have not 
received any design suggestions or requests 
that are not already included or surpassed in 
the Prelude. 

This month, the bus board and front panel 
make our intentions clear. All control func- 
tions are described, and the final interior 
measurements are known. Impatient con- 
structors can start on the cabinet! Further- 
more, we will give an extensive description 
of the line amplifier. Hopefully, this will 
satisfy those readers who have stressed 
that the design should be impeccable: the 
same basic circuit is used throughout the 


Prelude! 
Enough of this. Let’s get down to the nitty- 


gritty: 


The bus board 


This board forms the basic for all the mod- 
ules, switches and other controls. Witness its 
dimensions: 43.5 x 11.5 cm! These ‘peculiar’ 
measurements didn’t just happen: the board 
is tailored to fit standard 19” cabinets. 

The circuit shown in figure 1 is really little 
more than a wiring diagram for the various 
modules. R39...R42, D5...D7, T13 
and T14 are part of the audio traffic-light, 
described elsewhere; the section around 
the volume and balance controls will be 
discussed when we come to the line 
amplifier, 

To avoid misunderstandings (these could 
prove rather frustrating at a later data) the 
final position of the bus board must be made 
absolutely clear. The copper track side 
faces the front panel, and the modules are 
mounted on the component side — at right- 
angles to the bus board, of course. Viewed 
from the front, the EPS p.c.board number 
on the copper track side should be at the 
upper left. 

The connections to the modules are indi- 
cated in figure 1. Any further explanation of 
the circuit would be redundant; instead, we 
will explain the controls. That should clarify 
the circuit (figure 1), the front panel (figure 
2) and, last but not least, the Prelude. 

The phono switch (S1) is not mounted on 
the bus board; it will be discussed in detail 
when we come to the MM/MC preamplifier. 
For the moment, suffice it to say that this 
control selects one of three inputs: one for 
Moving Coil cartridges and two for Moving 
Magnet (or ‘dynamic’) inputs. 

One of the five input signals is selected by 
the input switch (S2) and passed to the con- 
trol amplifier section. In combination with 
the phono selector switch, this means that 
there are actually seven signal inputs. The 
input sensitivities are individually adjustable, 
by means of presets on the phono preamp 
board and the connecting board. 

The tape 1 input and tape 2 input switches 
(S8 and S9, respectively) each select one of 
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is associated with one of 


the other Prelude circuits. 
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VOLUME MUTE LEVEL POWER 


U) i 
Figure 2. The Prelude’s 
front panel (shown here at 
reduced size). The main 

Zs BALANCE SPEAKERS PHONES controls are all located 

OFF above the centre line, 

SS SS SS eS Sk Soe ee Ree Sica a en ee Se a em ele es with the auxiliary controls 
below. The tone control 
section is also clearly 
indicated. 


Parts list for the bus board 


S2 = 2-pole 5-way 
rotary switch 

S3 = 6-pole 2-way 
rotary switch 

$4,812 = 4-pole 2-way 
miniature toggle switch 

$5,S6,S7,S10 = 2-pole 
2-way miniature toggle 
switch 

S8,S9 = 2-pole 4-way 
rotary switch 

$11 = 3-pole 3-way 
rotary switch 

P6 = 50 k lin stereo 
potentiometer 

P7,P8 = 10 k lin stereo 
potentiometer 

P9 = 1 k log stereo 
potentiometer 

R18,R18’=1k 

R19,R19',R20,R21’ = 1k8 

R21,R21’= 1202 

R22,R22' = 470 k 

R39,R40 = 27k 


R41,R42 = 1k2 
D5 = red LED 
D6 = orange LED *K 


D7 = green LED 

T13,T14 = BC 547B 

One stereo headphone 
output socket 

one mains switch 
(toggle type) 

* 

these components are 

part of the ‘audio traffic 

lights’ status indicator 

circuit 


Figure 3. The bus board. 
For obvious reasons, this 
cannot be reproduced at 
full size. Virtually all the 
controls and modules are 
mounted on this board, 
reducing the wiring to 

a minimum. 
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Figure 4. The line amplifier 
circuit is based on the same 
‘discrete opamp’ that was 
used in the headphone 
amplifier. 
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the input signals for recording on an associ- 
ated tape deck. The setting of the main 
input has no effect on these switches. In 
other words, it is quite feasible to make a 
recording from one signal source (the record 
player, say) while listening to a different 
signal (the radio) via the headphones or loud- 
speakers. This system makes a ‘tape monitor’ 
switch redundant. Take an example: you 
want to make a recording from the radio, 
using tape deck 1, and monitor the recording. 
In this case, the tape 1 input selector is 
switched to ‘tuner’ and the main input 
switch is set to ‘tape 1’. To switch back 

to the ‘source’ signal, for comparison with 
the recording, the main input selector is 
switched to the ‘tuner’ position. Another 
possibility is to make a copy of a tape, 
using both tape decks. Say that the master 
tape is on the second machine: its output 
signal is passed to the first deck when the 
tape 1 input switch is set to the tape 2 pos- 
ition. In fact, you don’t even need to switch 
on the Prelude — unless you want to monitor 
the recording, in which case the main input 
selector can be set to tape 1 (monitor) or 
tape 2 (source). No messing around with 
cables: just flip the switches! 

The control select switch (S3) allows you to 
switch over to a remote control unit, if this 
is included in the system. In one position 
of the switch, the remote control unit is 
switched completely out of the circuit, so 
that it cannot have any effect on the signal 
quality; in the other position, the main input 
selector, tone, volume and balance controls 
of the Prelude are rendered inoperative and 
the remote control unit takes over these 
functions. A suitable control unit will be 
described in the near future. 

The external input switch (S10) is intended 
for inserting some auxiliary circuit in the 
main signal path, between the input selector 
and the tone controls. The ‘auxiliary circuit’ 
can be almost anything: a noise reduction 
system, equalizer, reverb unit or whatever. 
If you really want to, you can even include 
a third tape deck: the external input switch 
does the same job as the old ‘monitor’ 
switch. 


The mode switch (S11) is self-explanatory: 
it offers a choice between normal stereo, 
stereo-reverse (left and right channels trans- 
posed) and mono. 

The tone control section is clearly indicated 
on the front panel. It contains an ‘adequate 
minimum’: bass and treble controls (P6 
and P7) and two switches (S4 and S5) for 
selecting the turnover frequencies. 

Equally important, certainly for purists, is 
the tone defeat switch (S12): it renders the 
complete tone control section inoperative. 
The volume and balance controls (P9 and 
P8) do exactly what you would expect... 
The mute switch (S6) attenuates the output 
signal by 20 dB. This can be useful when 
answering the telephone, for example: the 
output level can be reduced drastically at the 
flick of a switch, without having to alter any 
of the control settings. 

The speakers off switch (S7) disconnects the 
main output to the power amplifier, when 
using headphones only. 

Finally, there are three ‘level’ LEDs that 


belong to the ‘audio traffic lights’ (described 
elsewhere in this issue), the mains switch 
(‘power’) and the headphone output. 


Things are taking shape 


The dimensions of the bus board are such 
that we can only fit a 70% reduced repro- 
duction on these pages (figure 3). As men- 
tioned earlier, it is designed to fit a 19” 
cabinet. 

Before actually mounting any components, 
it is a good idea to check whether all the 
switches, potentiometers and the headphone 
socket fit neatly through the holes provided. 
Note that the phono switch (S1) is not 
mounted on the bus board: it is located on 
the preamp module, with the spindle pro- 
truding through the small hole in the bus 
board. 

Good quality rotary switches and poten- 
tiometers should be used: crackly controls 
and worn switches can be sheer frustration in 
a project of this nature! The other switches 
can be miniature toggle types, and the holes 
in the bus board are designed to accept them. 
The mains switch should be a more robust 
device, of course, and its hole is correspond- 
ingly larger. 

All the potentiometers and switches are 
inserted in the board from the component 
side, with their spindles or toggles protruding 
on the copper track side. In other words, the 
copper faces the front panel. Short wire 
links are used to connect the controls to the 
board. The wiring to the potentiometers is 
straightforward, but some of the switches 
are more complicated. Take careful note of 
the indications shown on the board and 
refer to the circuit when wiring the rotary 
switches. The mode switch is even more 
complicated, since the wiring is all mounted 
between the tags on the switch itself: the 
board merely provides the connections to 
and from this switch. 

The toggle switches and headphone socket 
are all connected to corresponding solder 
pads on the board. With one exception: the 
mains switch. For obvious reasons, the mains 
lead is connected directly to the switch it- 
self; the copper ring on the board under this 
switch can be connected to mains earth. 

The handful of resistors, T13 and T14 and 
the wire links are all mounted on the com- 
ponent side of the board in the indicated 
positions. The three LEDs are mounted on 
the copper side of the board, in such a way 
that they are just flush with the front panel. 
This means that their height above the bus 
board will depend on the distance between 
this board and the front panel. 

All the completed modules can now be 
mounted on the bus board. So far, we have 
described the power supply, the connecting 
board and the headphone amplifier. This 
month, we are adding the line amplifier 
and the status indicator (the ‘audio traffic 
lights’). The positions of these boards were 
indicated in part 1, figure 3. It is advisable 
to use fairly stiff leads for the wire link con- 
nections between the boards, since this 
makes for a more rigid construction. Note 
that the links can be mounted on either side 
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of the module boards. The size of the actual 
potentiometers and switches used deter- 
mines whether it is more practical to mount 
the connecting links on the copper side of a 
given module instead of on the component 
side: either way may give just that little 
extra room that is needed. 

No matter how the connections are made, 
one thing is important: the links must be 
made between corresponding points on the 
module and the bus board! In practice, this 
means that the orientation of the boards 
differs. For the modules described so far, the 
component side of the connecting board, 
headphone amplifier and power supply face 
towards the right-hand end of the cabinet; 
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the line amplifier and ‘audio traffic lights’ 
face the other way. 

The connections between the mains input, 
fuse, switch, transformer and supply board 
should be tied down to the cabinet at 
regular intervals. Keep them well away from 
the sensitive input circuits! 

By now, we can get a clear impression of 
what the complete Prelude is going to look 
like. The missing modules will be the same 
size as those already mounted, so the final 
internal measurements are known. If you 
like, you can start working on the cabinet! 


The line amplifier 
This module accepts the output signal from 
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Parts list line amplifier 


Resistors: 
R1,R1’=1M 
R2,R2',R4,R4’ = 68 k 
R3,R3’ = 3k3 
R5,R5',R10,R10' = 2k7 
R6,R6’ = 2k2 
R7,R7',R8,R8' = 4k7 
R9,R9’ = 22k 
R11,R11’, 

R16,R16’ = 330 2 
R12,R12', 

R17,R17' = 6802 
R13,R13’, 

R14,R14’=102 
R15,R15'=1k 
P1,P1’ = 1k preset 


Capacitors: 
C1,C1',C4,C4' = 22 u/10 V 
C2,C2',C7,C7’ = 220 u/4 V 


C3,C3' = 33 p 
C5,C5',C6,C6’ = 100 n 
Cr.0y = 2p 


Semiconductors: 
WA She ese 
T8,T8', 
T12,T12' = BC 550C 
T4... 77,74’... T7’, 
T10,T10’ = BC 560C 
T9,T9’ = BD 140 
711,711’ = BD 139 


Miscellaneous: 


2 cinch-type output 
sockets, screw mounting 


* Note that capacitors Cy 
and Cy: must be mounted 
on the copper-track side of 
the board, across R4 and 
R4’. No mounting holes 
are provided! 


the tone control section and boosts it toa 
level that is sufficient to drive the power am- 
plifier. In our case, this corresponds to a 
voltage gain of about 26 dB (x 22). 

As shown in figure 4, the same ‘discrete 
opamp’ circuit is used as in the headphone 
amplifier. Why all this complexity, when 
you can obtain complete single, dual and 
even quad opamps in a DIL package? As you 
might expect, it’s a question of performance: 
the discrete version is superior to the inte- 
grated type. It produces less noise, has a 
higher slew-rate and a larger open-loop gain. 
Admittedly, some very good integrated op- 
amps exist, but they also have a disadvan- 
tage: they are expensive... 


Having said all this, it is worth taking a 
closer look at the circuit. Transistors T1 and 
T2 are connected as a differential amplifier 
(or ‘long-tailed pair’). The common emitter 
connection of these transistors is connected 
to a current source (the ‘tail’) that maintains 
a constant total current through the two 
transistors, independent of the base drive 
(over the range that we are interested in, that 
is). The current source, T3, is set so that the 
current through Tl and T2 corresponds to 
the minimum-noise value for these devices. 
The collector load for T1 and T2 consists of 
a current mirror (T4, T5). This effectively 
blocks supply ripple and ensures that a 
‘clean’ output signal is passed to the next 
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Figure 5. The printed 
circuit board for the line 
amplifier consists of two 
sections; these must be 
separated before any com- 
ponents are mounted, and 
the smaller section that 
accepts the output sockets 
is mounted at rightangles 
along the rear edge of the 
main board. Note that the 
connections from the 

bus board to the output 
sockets must be made with 
screened cable, running 
along the lower edge of the 
module; two pairs of 
solder pads are intended 
for mounting wire bridges 
to hold the cable neatly 

in position. 


3-43 


Prelude (2) 
elektor march 1983 


3-44 


stage. Incidentally, the current mirror also 
boosts the output from the first stage. This 
may not be immediately apparent, but 
think of it this way: assume that the input 
swings negative, so that T1 draws less cur- 
rent and T2 draws proportionately more. 
This larger current must also pass through 
T5, and the current mirror operation forces 
the same larger current to flow through T4. 
So we have more current flowing down 
towards T1, at the same time that the cur- 
rent through this transistor is decreased by 
the same amount. In effect, therefore, the 
output current from this stage is doubled; 
or, to put it another way, the voltage swing 
at the collector of Tl is the result of the 
combined efforts of Tl and T4. 

The current mirror itself is not perfect — 
that would require perfectly matched tran- 
sistors and a compensation mechanism for 
the common base drive current. However, 
for this application two discrete devices of 
the same type are good enough, and the 
emitter resistors (R7 and R8) help to reduce 
the effect of any differences in their charac- 
teristics. 

The high output impedance of the first stage 
means that the next stage should have a high 
input impedance. This is achieved by using a 
Darlington configuration (T6, T7). The 
collector load for the Darlington is another 
current source, T12, so that the total gain is 
quite high. 

The output stage consists of two ‘super- 
Darlingtons’ (T8/T9 and T10/T11) in a class- 
A push-pull configuration. This makes for 
very low distortion and good load-handling 
capability. P1 sets the quiescent bias current 
through the output stage. 

Capacitor C3 provides the frequency com- 
pensation needed for good stability. Don’t 
be misled by the low value: this capacitor is 
connected between two very-high-impedance 
points. 

The closed-loop gain of the opamp is deter- 
mined by the feedback to the base of T2: by 
the ratio of R3 to R4, in other words. To be 
precise, the overall gain is A= 1+ R4. with 
the values shown, this works out at 22 times. 
For DC the circuit has unity gain, owing to 
the effect of C2; the —3 dB point is approxi- 
mately 5 Hz. 


Finally, a few words about the current 
sources. R9 and R15 constitute a voltage 
divider, so that there is a drop of about 
1.3 V across R15. Capacitor C4 serves to 
smooth this voltage, effectively eliminating 
any supply ripple or other undesirable inter- 
ference. The bases of both T3 and T12 are 
connected to this point. The voltage drop 
across the emitter resistors must therefore 
be constant: 1.3 V minus the 0.6 V base- 
emitter drop (0.6 V is a closer approxi- 
mation than 0.7 V at the small currents 
involved). A fixed voltage drop can only 
appear across a fixed resistor if the current 
is also constant, and the same current must 
flow in the collector of the associated tran- 
sistor. Hence, the whole circuit works as a 
current source, with the current being deter- 
mined by the value of the emitter resistor. 
The output from the line amplifier is fed to 
the balance and volume controls. These were 


shown in figure 1. The balance control is 
wired in such a way that it does not quite 
provide a constant total output: as it is 
rotated away from the mid position, one 
channel is attenuated and the gain in the 
other channel only increases marginally — 
not quite enough to keep the total output 
apparently constant. In practice, this type of 
control characteristic gives a more natural 
effect than the constant level type. 

As described earlier, the mute switch pro- 
vides a 20 dB drop in level: R19...R21 
and P9 work as 1:10 voltage divider. The 
volume control, P9, is at the output of the 
preamplifier. This has the advantage that any 
noise produced by the circuit is reduced as 
the output level is turned down, thus effect- 
ively maintaining the same signal-to-noise 
ratio. There is no need to incorporate this 
control at an earlier point, since there is no 
danger of overloading any of the preceeding 
stages. They all have adequate headroom, 
and the sensitivity of each input is adjusted 
to suit the associated signal source by means 
of the presets described earlier. 


Construction 


The line amplifier p.c.b. is shown in figure 5. 
The section with the output sockets must 
be separated from the main board, and 
mounted at rightangles on the rear edge. The 
completed module can be mounted on the 
bus board at the indicated position, near the 
volume and balance controls. The resistors 
associated with these controls and the mute 
switch are located on the bus board. 

The quiescent current through the output 
devices (T9/T11 and T9’/T11’) must be set 
to 15 mA, by means of P1 and P1’. The 
procedure is as follows: 


= Rotate Pl and P1’ fully clockwise, viewed 
from the component side of the board. 
This sets the wiper at the free end of the 
potentiometer, effectively shorting it. 
= Connect a multimeter between the col- 
lectors of T9 and T11 (across R13 and 
R14, in other words); the collector of T9 
is the positive connection. 
= Now (and not before!) switch on the 
Prelude. Rotate P1 slowly until the meter 
indicates 320 mV. 
m™ Repeat the procedure for the other 
channel (P1’). 
If you like, you can now check the various 
voltages indicated in figure 4. The DC level 
at the R13/R14/C7 junction should be 
within 50 mV of O V. 
One final note, regarding the construction: 
the connections from the bus board to the 
output sockets should be made with screened 
wire, of course. This cable should run along 
the lower edge of the line amplifier board, 
on the copper track side. In two places, a 
pair of copper pads are provided on the 
board. The idea is to mount a little wire 
bridge over the screened cable at these 
points, to hold it neatly in place. 
That’s it, for this month. In part 3 we will 
describe the tone control section and the 
phono preamps. After that, you can start 
putting Prelude through its paces! 
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Dynamic RAM card for ZX81 


How do you connect the 16K Dynamic 

RAM card (April 1982) to a ZX81? This is 

a fairly simple job: 

= disable the ZX81’s internal 1K mem- 
ory, by connecting pin 2A on the con- 

nector (RAM CS) to the +5 V supply. 

™ connect address line A15 on the dy- 
namic RAM card to supply common. 

(Don't ask us why... ) 

= mount the wire links for a Z80, ac- 
cording to table 1 in the original article 

(p. 4-33). Pre 

= connect the address and data lines, WR, 
RD, MREQ and RFSH to the corre- 

sponding points in the ZX81, with the 

exception of address line 15 as mentioned 

above. 

= mount wire links from points 4, 5, 6 
and 7 near IC11 to V, W, X and Y,to 

locate the card from address 4000}. 


Video text without a receiver 


Readers who own a home video recorder 
with video output can dispense with the 
receiver p.c.b. of the Elektor video text 
receiver and connect the decoder to the 
video output of the recorder. In this case, 
the TV tuner of the recorder serves as re- 
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ceiver, However, there is a small problem in 
Practice: video outputs are standardised at 
a level of 1 Vpp, whilst the video text 
decoder requires an input voltage of 
2.6 Vpp: This is no problem if one 
connects the video signal amplifier illus- 
trated here between them. The amplifi- 
cation can be set between O and a factor 
of 4 by means of the trimmer. 


The microcomputer as a source 
of interference 


‘Whenever | work with my microcomputer 
the FM-radio has a high noise level. What 
causes this interference and what can | do 
about it? 

Every microcomputer system operates 
with relatively fast logic ICs, such as 
Schottky TTLs. This means that the digital 
signals have rapid-rise slopes which pro- 
duce harmonics extending far into the 
VHF/UHF region. This causes interference, 
and not only to FM stereo reception. 
The problem is not restricted to home 
made microcomputers; some commercially 
built microcomputers, particularly teach- 
ing and experimental systems, can unfortu- 
nately be classed as sources of electro- 
magnetic pollution. The only solution is to 
install the microcomputer in a (metal) 
screened housing with an earth connection; 
it may also be necessary to fit a mains 
RF-suppression filter. Screened (coaxial) 
cable should be used for connections 
between the computer and_ peripheral 
equipment. These precautions apply to all 
digital equipment using fast logic. 


Polyphonic simplification 


A ‘real’ polyphonic synthesizer requires 
complex circuitry, a fact which seems to 
have prompted many readers to come up 
with ideas for simplifying the circuitry. 
We are grateful for the many suggestions, 
although none of them has yet provided 
the ultimate in simplification. One pro- 
posal that is frequently encountered is to 
arrange for only the VCOs to be poly- 
phonic and to operate them jointly via a 
single VCF or VCA. This involves a con- 


siderably saving in circuitry, but we then 
lose our polyphonic tone formation. The 
first key to be pressed triggers the envel- 
Ope curve; a note that is subsequently 
played by another VCO then drops into 
the decaying envelope curve of the existing 
note. This then brings us back to mono- 
phonic playing or chords only. 


When is a buzzer not a buzzer? 


All buzzers were not created equal and the 
conditions required to make them buzz 
vary from one type to another. The 
‘piezo-buzzer’ frequently used by Elektor 
(see circuit symbol below) is actually a 


high-impedance miniature loudspeaker 
(piezo-electric) with a high degree of 
efficiency over the frequency range 


between 3.5 and 5 kHz, with a maximum 
at 4.6 kHz. Like every other loudspeaker, 
an audio-frequency signal must be applied 
to it. The circuit therefore contains an 
oscillator to generate this signal for the 
buzzer. 
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Miniature d.c. buzzers are commonly 
available; these must be operated with a 
d.c. voltage. These are not intended for 
use in circuits designed for ‘passive’ piezo- 
electric buzzers and vice versa. So please 
check the type of buzzer specified in the 
circuit diagram and text to avoid any 
problems. 

Why does Elektor 
electric buzzers? 


use passive piezo- 
Because of the low 


current consumption and more pleasant 
sound. 
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The clarity and legibility of a light-emitting display is governed more by its 
contrast with the background at minimum brightness, than by the brightness of 
the illuminated characters. There is a direct relationship between brightness of 
the background and ambient light, and so a desirable feature is for the 
brightness of the disptay to adapt itself automatically to ambient light so that 
the contrast remains the same. The OPL 100, a monolithic integrated display- 
dimmer, has been specially developed for this purpose. 


quiomatic display- 


constant 
CONS! 


Figure 1. The OPL 100 is 
an opto-electronic sensor, 
intended for automatically 
matching the brightness of 
light-emitting displays to 
the ambient light. The chip 
is accommodated in a 
transparent 8-pin dual-in- 
line package and includes a 
photo-sensitive diode in 
addition to the necessary 
control electronics. 
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dimmer 


For clear readout under varying ambient 
light conditions, the brightness of the dis- 
play needs to be proportional to the amount 
of ambient light, so that the display becomes 
dimmer as the ambient light decreases. The 
range of variation must however be limited, 
since a minimum amount of brightness is 
required to enable the characters to be read 
in total darkness. The brightness range also 
must have a maximum limit in order to 
prevent the display from being damaged. 

In principle, regulating the brightness of a 
light-emitting display is synonymous with 
regulating its current or voltage. This may 
sound simple, but is beset with problems 
when put into practice. Displays are usually 
driven directly by a special IC with a rather 
narrow supply voltage range, and by varying 
this alone it is not possible to regulate the 
brightness. If the display driver is provided 
with a blank-input, there is a better solution. 
Since a logic level at this input determines 
whether the display lights up or not, ap- 
plying a square-wave of sufficiently high 
frequency to the blank-input will reduce 
the average current through the display. 
Furthermore, the duty cycle of the square- 


wave determines the apparent brightness. 
Even if there is no blank-input, duty-cycle 
regulation can be employed by means of 
additional circuitry which we will examine 
later. 

To be able to regulate the brightness of the 
display (i.e. the current through it) asa 
function of ambient light, we can make use 
of an ABC-sensor (automatic brightness 
control) specially developed for the purpose. 
The OPL 100 (TRW Optron) is an 8-pin IC 
(see figure 1) which is encapsulated in a 
transparent package. It contains a photo- 
diode having a light-sensitive surface of 
1.7 mm?. As shown in figure 2, it also con- 
tains a temperature-compensated current 
amplifier, an operational amplifier set for 
unity gain, four comparators, one flip-flop, 
an output buffer and some control logic. In 
addition to all that it also features at on- 
chip voltage stabiliser which can handle 
supply-voltages ranging from 4.5 to 24 V. 
With an external RC network (Rx and Cx) 
connected to pin 5, a sawtooth voltage is 
produced as the capacitor is alternately 
charged through Rx and discharged via the 
internal transistor. The frequency is approxi- 


mately equal to Ses’, The sawtooth volt- 


age varies between two limits established by 
comparators Ulow and Uhigh, and the 
‘signal’ comparator compares this voltage 
to a voltage at pin 1 that is derived from the 
ambient light. During each period of the 
sawtooth waveform, this voltage will initially 
be less than the voltage at pin 1; the ’’signal”’ 
comparator ensures that the output (pin 7) 
is positive. As soon as the sawtooth wave- 
form rises above the voltage at pin 1, the 
output of the ‘signal’ comparator and hence 
the output at pin 7 goes low (approximately 
0.4 V), as shown in figure 3. 

As the ambient light intensity increases, so 
does the voltage at pin 1. It will take longer 
for the voltage at pin 5 to exceed it, and so 
the output at pin 7 remains positive for a 
longer part of the period. This results in 
increasing brightness of the display, main- 
taining constant contrast. 

Since the upper limit of the sawtooth volt- 


Uce 
Ce cor 


supply voltage (Ugc), the frequency of the 
sawtooth voltage is independent of the 
supply voltage. As the supply voltage drops, 
however, the duty cycle (Tp : T) of the out- 
put voltage will increase. When the ABC- 
sensor is used in battery-powered equip- 
ment, this effect will help to counter the 
decrease in display brightness caused by any 
decrease in supply voltage. The duty cycle, 
and hence the brightness of the display at a 
particular ambient light intensity, can be 
adjusted with P1. 

A buffer amplifier output voltage is present 
at pin 3 which is a function of ambient light 
intensity. This is intended for use when 
several ABC display-dimmers are used in a 
large system: this voltage from one (master) 
sensor can be connected to pin 1 of the 
other (slave) dimmers, resulting in the same 
brightness over the total display area. 

The trigger input (pin 4) makes it possible to 
synchronise the output pulses by means of 
an external signal. This is necessary with 
multiplexed displays for example, to be 
covered later. If the trigger input is 
grounded, then the sawtooth generator stops 
and no output voltage is present (display is 
turned off). For the basic (asynchronous) 
mode described so far, the supply voltage 
should be applied to this input. 

Use of the ABC-sensor is not restricted to 
LED displays; fluorescent displays are again 
gaining ground, and they can be provided 
with variable brightness if their grid voltage 
is controlled by means of this sensor. 


follows any variations in the 


Basic circuit 


Figure 4 shows a basic circuit using the 
OPL 100. It will control a display so that it 
becomes brighter in intense ambient light 
and less bright in the dark. The sensitivity 
can be adjusted with pin 1 and resistor Rl 
ensures that the display does not go out 
completely at low ambient light levels. The 
level at which this becomes noticeable 
depends on the value of R1 and the setting 
of P1; the value of R1 should be between 
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100k and 2M2. Lower values result in 
greater brightness in the dark. The task of 
capacitor C3 is to suppress the 100 Hz 
‘ripple’ generated by artificial lights. This is 
especially important when the displays are 
multiplexed, as a stroboscopic effect might 
otherwise result in noticeable flickering of 
the display. 


A similar problem can occur if the frequency 


of the ABC output can interact with the 


multiplex frequency. This can be eliminated 


by synchronising the ABC-sensor with the 


multiplex signal, via the trigger input (pin 4) 


of the OPL 100. The positive edge of the 


| 
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Figure 2. The internal 
structure of the OPL 100. 
Rx and Cy are the external 
components for a sawtooth 
generator. Comparators are 
used to derive a square- 
wave from the sawtooth 
voltage; the duty cycle has 
a linear relationship to the 
ambient light measured by 
the photo-diode. The 
square-wave voltage, with 
its varying duty cycle, is 
used for brightness control 
of the display. 


Figure 3. The basic 
operation of the OPL 100 
is illustrated here. The 
sawtooth voltages varies 
between two limits, and 
when it crosses the thres- 
hold voltage Uc the output 
voltage Ug changes level. 
As the intensity of the 
ambient light varies, the 
threshold Ug shifts and the 
duty cycle of the output 
voltage Ug varies 
accordingly. 
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(+) 45V < Up<24V 


trigger pulse must then coincide with the 
start of the enable time of each digit and the 
frequency chosen for the output voltage of 
the ABC-sensor must be slightly lower than 
the trigger frequency (i.e. the multiplex 
frequency in this case). 


Practical applications 

The programmable darkroom timer 

Figure 5 shows how the display brightness of 
the programmable darkroom timer (else- 
where in this issue) can be dimmed auto- 
matically, using the ABC-sensor. The circuit 
can be incorporated in the darkroom timer 
as follows. The ULN 2003 (IC2) is removed 
from the darkroom timer p.c.b. The circuit 
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* see text 
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* see text 
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of figure 5 and the ULN 2003 are then 
mounted on a separate (perforated) board; 
the connections shown in figure 6 are made 
between the circuit of figure 5 and the 
ULN 2003. The numbers of the terminals on 
the left and right in figure 6 correspond to 
those of the ULN 2003, so that the board 
can be inserted in the previous location of 
the ULN 2003 on the darkroom timer p.c.b. 
Once this has been done, the sync input of 
the added board is connected to pin 10 of 
IC1 (WD 55). Additionally, a 22 n capacitor 
must be soldered between the collector and 
emitter of Tl (on the timer p.c.b.) to 
prevent interfering pulses on the supply line 
from upsetting the drive of the timebase 
input of the WD 55. 

The ABC-sensor must be arranged so that it 
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Figure 4. The basic circuit 
of the OPL 100. The sensi- 
tivity can be adjusted with 
P1. Resistor R1 is included 
in order to ensure that the 
display does not become 
too dim when insufficient 
light impinges on the 

OPL 100. Capacitor C3 
suppresses the 100 Hz light 
ripple generated by 
artificial lighting. To 
prevent flickering of 
multiplexed displays, the 
OPL 100 can be synchron- 
ised with the multiplex 
signal via the trigger input 
(pin 4). 


Figure 5. If the blank- 
input of the display driver 
cannot be used, it is still 
possible to create an 
automatic display-dimmer 
with some extra circuitry 
as shown here. The current 
for each digit is regulated 
via gates N1 to N4. 


a i 


Table 1 


Uce Supply voltage (pin 8) 4.5...24V 

lee Current consumption (pin 8) 25 mA max. 

U, Reference voltage diode (pin 2) 04...08V 

Uo} Output voltage, low (pin 7) 0.4 V max. 

Upp Output voltage, high (pin 7) 13 V min. (C type) 


lol Output current sink (pin 7) 
Output current source (pin 7) 


Ut Trigger voltage (pin 4) 


Temperature range type OPL 100C 
type OPL 100! 


Note: 


20 V min. (I type) 
—50 mA min. 
20 mA min. 

9V max. (C type) 
14 V max. (I type) 
0...+70°C 
—20...+100°C 


the data apply to the type OPL 100C at Ug, = 16 V and 
type OPL 1001 at Ugg = 


24V. 


can ‘see’ the ambient light. The sensitivity 
can be adjusted with Pl to a particular 
ambient light intensity. R1 can be replaced 
by a resistor of a different value if the dis- 
play is too bright or too dim in the dark; the 
greater the value of Rl, the dimmer the 
display (in the dark). The value of R1 must 
not be less than 100 k. 


The ABC-sensor and the MK 50398N 


Various Elektor projects make use of the 
MK 50398N LSI counter, a large scale 
integration chip equipped with most of th 
the primary functions for digital counters. 
Examples of applications of this device are, 
for example, the revolution counter 
(September 1981) and the shutter speed 
meter (October 1981). The ABC-sensor can 
be incorporated in these circuits quite simpl 
simply. The basic circuit of figure 4 is used. 
Connect the output of the ABC-sensor to 
pin 16 of the MK 50398N, after removing 
the 120 p capacitor from this point. The 
trigger input (sync) of the OPL 100 need not 
be used, because synchronisation is provided 
internally via pin 16 of the MK 50398N: 
the display driver is now synchronised by 
the ABC circuit! The positive supply voltage 
is applied to pin 4 of the OPL 100. Do not 
forget to connect the supply voltage (posi- 
tive and ground) of the ABC circuit to the 
MK 50398N. 


The 6502 housekeeper 


The 6502 housekeeper (May 1982) can also 
be provided with automatic dimming. The 
circuit of figure 5 is used here. Once again, 
there is no need to use the trigger input of 
the OPL 100 and it should be connected to 
the supply voltage. The value of C2 must be 
increased to 12 n, and resistors R4 to R7 can 
be omitted. A 74LS08 is used for N1 to N4 
and three further gates must be added 
(connected in the same way as N1 to N4), 
since the 6502 housekeeper has a 7-digit 
readout: six 7-segment displays and a group 
of seven LEDs. The ULN 2003 (IC5) from 


the 6502 housekeeper board is mounted, 
together with the ABC circuit (figure 5), 
on a small perforated board as shown in 
figure 6. The three extra gates are connected 
in series with inputs 5, 6 and 7 of the 
ULN 2003 (figure 6). The board can be 
fitted in the previous location of the 
ULN 2003 on the 6502 housekeeper p.c.b. 
The sync input of the ABC circuit should be 
connected to the positive supply. 


We hope that these examples will be useful 
for practical application of the ABC-sensor. 
The specifications of the OPL 100 are listed 
in table 1 for readers wishing to design their 
own automatic display-dimmer circuits. 
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Figure 6. To equip the 
programmable darkroom 
timer or the 6502 house- 
keeper with an automatic 
display-dimmer, the 

ULN 2003 in those circuits 
can be mounted on a board 
which also accommodates 
the circuit shown in 

figure 5. 
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with variable 
waiting time 


based on an idea 
submitted by 
L. van Boven 
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Strictly speaking, this circuit is too good for a ‘mere game’, although it can 
certainly be a lot of fun. The reaction time is indicated to within one tenth of 
a millisecond on a 4-digit display, and the circuit can also evaluate the 
difference between the reaction times of two persons and indicate which one 


pressed his button first. 


reaction tester 


Not only do reaction testers provide a lot of 
fun for all ages, they can also be used for 
more serious applications (testing a driver’s 
reactions, say, or an athlete’s reflexes). 

The unit is simple to operate: once the start 
button has been pressed there is a delay 
period until a LED lights up. The challenge 
then is to press a button as quickly as 
possible. The elapsed time (between the 
LED lighting up and the button being hit) 
is measured, and indicated as reaction time 
in milliseconds on a 4-digit display. 

It is also possible for two people to compare 
their reaction times. In this mode, each 
person must press his own button when the 
LED lights up. The difference in elapsed 
time between the pressing of both buttons 
is then indicated on the display. Two further 
LEDs indicate which of the two contestants 
pressed his button first. Since only one LED 
can light up at any one time, home quizzes 
can be arranged on the principle of the TV 
version: the first one to press a button may 
reply first and gains a point. 


The circuit 

The circuit of the reaction tester contains 
well-known ICs. The timer IC4 is used as a 
monostable multivibrator with a period time 
that can be adjusted from 2 to 15 seconds 
by potentiometer P2. This provides a variable 
delay between the pressing of the start 
button and the lighting up of the LED. The 
monostable is triggered by start button S4. 
Gates Nl1...N4 form two set-reset flip- 
flops whose set inputs are connected to the 


reaction buttons Sl and S2 of the two 
players; the reset inputs connected to the 
start button (S4). The set inputs are also 
connected to the positive supply via pull-up 
resistors Rl and R2. $1, S2 and the base of 
transistor T5 are connected to the output 
of monostable IC4. The output signal of IC4 
causes transistor T5 to turn on and activate 
D3, the reaction LED. 

When S4 is pressed the monostable multi- 
vibrator starts and the flip-flops are reset. 
The outputs of N1 and N3 are at logic 0. 
Additionally, IC5 (counter and display 
driver) is reset via N7 so that the display 
indicates ‘000.0’. During the delay time of 
the monostable, the output of IC4 (pin 3) 
is at logic 1 so that LED D3 remains dark 
and a logic 1 is present at S1 and S2. Pressing 
S1 and/or S2 during this delay time there- 
fore has no effect. At the end of this period 
the output of IC4 goes to logic 0, causing 
D3 to light and buttons S1 and S2 are 
enabled. The circuit is now ready for the 
players’ reactions! 

The outputs of N1 and N3 are connected 
to the inputs of EXOR gate N9. This controls 
an astable multivibrator consisting of N8 and 
N10, which in turn delivers square-wave 
signals for the clock input of IC5. During the 
delay time of monostable IC4, the outputs 
of N1 and N3 were at logic 0 so that the 
square-wave generator was inhibited via N9. 
Now, as soon as one of the players presses 
his button and the corresponding flip-flop 
toggles, the output of N9 goes to logic 1 
and the square-wave generator is enabled. 


The number of pulses generated between the 


pressing of $1 and S2 is registered by IC5, 
evaluated and indicated on the display. 
Since the frequency of the square-wave 
generator is set to 10 kHz and the decimal 
point lights up in LD3, the reaction time 
(difference) can be read off in milliseconds 
up to a maximum measurement time of 
999.9 ms. 

N5, N6, T6, T7, D1, D2 and R5 evaluate 
which of the two players pressed his button 
first. D1 lights up if S1 was pressed first, 
and D2 lights if S2 was pressed first. N5 and 
N6 form an interlock circuit ensuring that 
only one of the two LEDs can light up at 
any one time. 

IC5 contains a counter and a complete 
display control circuit with drivers and 
multiplexers for a 4-digit display. The 
display segment currents are limited by 
resistors R9... R15. 

The circuit described so far is for a reaction 
time-difference tester. It can be converted 
to a reaction tester for one person, simply 
by adding a single switch. This switch (S3) 
is connected in parallel with S2. When it is 
closed the multivibrator is started immedi- 
ately after LED D3 lights up. If $1 is pressed, 
the time elapsing between the LED lighting 
up and S1 being pressed appears on the 
display. 


The power supply for the circuit must be 
capable of supplying at least 450 mA at 
5V. 


Construction 
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The wiring is not critical. However, capacitor 


C4 should be as close to pin 8 of IC4 as 


possible and C5 should be close to pin 16 of 


IC5. 


A frequency counter is required for accurate 


calibration of the astable multivibrator. 
Adjust P1 so that the frequency is precisely 
10,000 Hz. If no frequency counter is avail- 
able, Pl can remain set to its midpoint. In 
this case the displayed time will not be so 
precise, but in most applications this is not 
so important. 

The power supply simply consists of an 
appropriate mains transformer with bridge 
rectifier, smoothing capacitor and 5 V 
voltage regulator IC (with heatsink). 

The front panel of the housing contains the 
two LEDs D1 and D2 and, immediately 
below them, the corresponding buttons S1 
and $2. The start LED (D3) should be 
situated between the two buttons so that 


it can be clearly recognized by both players. 


Start button $4, potentiometer P2 (delay 
time adjustment) and mode switch S3 
should also be positioned on the front 
panel. 


Fe ——_» 
2,6 C1 (R4 + P1) 


N1...N4=1C1 = 4011 
.. N7 =% 1C2 = 4011 
... N10 = %1C3 = 4070 
T1... T4 = BC 337, 338 
LD1... LD4 = 7760(D) 


Figure 1. The circuit of the 
reaction tester. The unit 
can be used for measuring 
the reaction time of one 
person or the difference 
between the reaction 

times of two people. The 
delay time can be varied 
with P2. 
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Light-sensitive devices are used in 

all kinds of fascinating applications: 
light-meters, cybernetic models, 
movement sensors — even optical 
communication links. We get the 
distinct impression, however, that 
many circuits are developed by means 
of enthusiastic trial-and-error — with 
little regard for basic principles. 

This can be great fun, admittedly: 
the result tends to perform in 
unexpectedly spectacular ways! 

We don’t really like printing 
‘theoretical’ or ‘educational’ articles. 
In this case, however, some back- 
ground information seems long 
overdue. Furthermore, we have two 
practical circuits to offer: a light gate 
and a distance meter. 


O,1C 


using photodiodes 


A photodiode can be described as a ‘light- 
controlled current source’, or as a ‘light-to- 
current converter’, if you prefer. When light 
falls on the diode, this results in a tiny (pro- 
portional) current, as shown in figure la. 
This current flows from cathode to anode. 
In theory, the anode of an ideal uncon- 
nected diode would become more and more 
positive, until the voltage across it caused 
the diode to conduct. A current would then 
flow in the opposite direction, from anode 
to cathode; in the equilibrium state, the two 
currents would cancel out and a voltage 
would appear across the diode. 

This is all grossly oversimplified theory, of 
course: in practice, there will always be 
some kind of leakage resistance across the 
diode: this is shown as Rj, in figure 1b. This 
load resistance is partly internal; any exter- 
nal load is connected in parallel. All in all, 
the photocurrent from cathode to anode 
(which is proportional to incident light) is 
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Figure 1. A photodiode 
can be considered as a cur- 
rent source that is con- 
trolled by the light that 
falls onto it. The photo- 
current flows from cathode 
to anode. 


Figure 2. A photodiode 
can be used in two ways. 
The voltage across the 
diode can be measured 
directly (2a); alternatively, 
a reverse bias is applied and 
the current through the 
diode is measured. These 
two basic modes are re- 
ferred to as the photo- 
voltaic mode and the 
photocurrent mode, 
respectively. 


Figure 3. Curve U_ gives 
the off-load voltage as a 
function of light intensity. 
Curve Ix depicts the 
relationship between 
short-circuit current and 
light intensity. (All the 
curves in figures 3 to 6 
relate to the Siemens 

BPW 34.) 


Figure 4. The capacitance 
of a photodiode reduces 
considerably as the reverse 
bias (UR) is increased. 


balanced by three other current flows from 
anode to cathode: a ‘normal diode mode’ 
current, an internal leakage current and the 
current through the external circuit. The 
latter current is the one that is to be detected 
or even measured by the rest of the circuit. 
Given this knowledge, there are two basic 
circuit configurations to choose from: the 
‘photovoltaic mode’ and the ‘photocurrent 
mode’, 


Photovoltaic mode 


In this mode, a photodiode is used as a light- 
controlled voltage source (figure 2a). Some 
kind of voltage measuring circuit is used to 
evaluate the voltage that appears across the 
diode. Depending on the impedance of the 
measurement circuit, the relationship be- 
tween the incident light and the measured 
voltage can be anything from linear to log- 
arithmic! 

The relationship will be almost logarithmic 
if an ideal voltmeter is used. By ‘ideal’, we 
mean one with an extremely high internal 
resistance — in the order of 100 Gigaohms. 
This is rarely the case. On the other hand, a 
fairly linear characteristic is obtained by 
using a ‘voltmeter’ that is virtually a short 
circuit. Since this extreme case is also im- 
practical (a short circuit tends to reduce the 
voltage to point-zero-zero-zero...), the 
actual measuring characteristic will be some 
ill-defined non-linear curve. 

In practice, the photovoltaic mode is not so 
useful for measurements. In general: any 
application requiring a well-defined relation- 
ship between light and output is likely to go 
wrong if this system is used. It can only 
work if you go to extremes: if the load is 
more than 10 MQ2, the characteristic will be 
reasonably logarithmic; below a few ohms, it 
could be linear. Anything in between is only 
useful for detecting light. 


Photocurrent mode 


In this mode, the photodiode is reverse- 
biased as shown in figure 2b, and the current 
is measured. The reason is immediately ap- 
parent from figure 3: the semi-logarithmic 
curve corresponds to a voltage measurement, 
and the straight line shows the relationship 
between the (short circuit) current through 
the diode and the incident light. The actual 
values shown in this plot (and in figures 
4...6) apply to the Siemens BPW 34, but 
the same principle applies to all photodiodes. 
A further advantage of this system is ap- 
parent from figure 4: the higher the reverse 
bias, the lower the diode capacitance. This 
improves the response, extending the sensi- 
tivity towards higher frequencies. 

Given all these obvious advantages, why are 
photodiodes ever used any other way? We 
musn’t forget that fundamental law: ‘Con- 
servation of Misery’. If one characteristic 
improves, something else must suffer. In this 
case, the main disadvantages are ‘flicker 
noise’ (caused by the high reverse bias) and 
the influence of the diode’s leakage current, 
which increases rapidly with temperature as 
shown in figure 5. The latter effect becomes 
increasingly important as the reverse bias is 
increased: figure 6 shows the relationship. 
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In electronics, reaching an ideal compromise 
is the art. Say that you intend to use photo- 
diodes for a communication system: you 
need a high reverse bias for fast response, 
and the trade-off is that the linearity must 
suffer. Alternatively, you want to design a 
light-meter: linearity is vital, so you opt for 
a low bias and a slow response. 


Basic circuits 


Three basic circuit configurations are shown 
in figure 7. To obtain a reasonably close 
approximation of a logarithmic character- 
istic, the diode must be used in the voltaic 
mode. This can be achieved by using a FET 
opamp as shown in figure 7a: the extremely 
high input impedance of the opamp forms a 
negligable load across the diode. 

For a linear characteristic, the diode must be 
used in the current source mode. In the vir- 
tual earth circuit shown in figure 7b, the load 
impedance across the diode is equal to Rl 
divided by the (extremely high) gain of the 
opamp. This works out at a very low value 
indeed! As mentioned above, the reverse-bias 
that is applied in this circuit helps to in- 
crease the response time. However, it does 
cause a deviation from the linear character- 
istic. If this is unacceptable and if a fast 
response is not required, the bias voltage 
source can be omitted (figure 7c). 


A light gate 

Let’s put theory into practice, and design a 
‘light gate’. This must consist of an optical 
‘transmitter’ and a ‘receiver’, lined up in 
such a way that any person passing between 
them will break the beam. The transmitter is 


shown in figure 8. It works as a kind of high- 
frequency power flasher. N1 and N2 forma 
multivibrator that oscillates in the region of 
10...20kHz; N3 and N4 convert the 
squarewave into a series of short positive- 
going pulses. These are fed to T1, causing 
the LED (D1) to flash. A normal LED can 
be used, but better results are obtained with 
a high-efficiency type. If you really want to 
get the maximum range, the LED can be 
mounted in a reflector. The total current 
consumption of this circuit is approximately 
50 mA. 
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Figure 8. The light gate 
transmitter. A (high 
efficiency) LED is driven 
by a 10-20 kHz square- 
wave. 


15V 
cS 
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Figure 9. The light gate 
receiver consists of a 
photodiode and a few 
opamps. 


Figure 10. The distance 
meter transmitter. As 
before, a squarewave is 
applied to the LED. Since 
the distance is to be cal- 
culated from the reflected 
light intensity, the LED 
current is held constant 
by means of a current 
source (T1, T2). 
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In this application, the light receiver must be 
designed for maximum sensitivity and high 
frequency response; linearity is not so im- 
portant. For this reason, the photodiode is 
used in the current mode with a high reverse 
bias (figure 9). The signal from the diode is 
amplified (IC1), applied to a band-pass filter 
(IC2), then amplified again (IC3), rectified 
and applied to a trigger circuit (IC4). Nor- 
mally, the output from IC4 will be at -15V; 
when the light beam is broken, this output 
will swing upto +15 V. 

The alignment procedure is quite straight- 
forward. Start with the LED and photodiode 
within a few inches of each other, and adjust 
Pl for maximum output from IC2. A word 
of warning: the filter can start to oscillate if 
P1 is set to zero (wiper to ground). If no 
clear maximum can be obtained, the trans- 
mitter frequency is probably outside the 
range of the filter. This can be corrected by 
selecting a different value for Cl in fig- 
ure 8. 

There should now be a DC voltage across 
C4, which drops to zero when the light 
beam is interrupted; P2 is adjusted so that 
the output of IC4 switches cleanly. 

Separate power supplies should be used for 
the two circuits: the high gain involved 
could easily lead to oscillation with a com- 
mon supply. The best way to line up the 
receiver and transmitter is to connect an 
oscilloscope to the output of IC3, or a volt- 
meter across C4. Then aim the transmitter 
for maximum received signal. 


Distance meter 


This circuit is more in the nature of a design 
idea: it can be modified and perfected ac- 
cording to the intended application. Orig- 
inally, it was intended as a ranging device 
for a cybernetic model: it can measure 
distances of up to 6 or 8 inches with reason- 
able accuracy. 

The basic idea is to mount a light transmitter 
and a receiver side-by-side; any light re- 
flected from a nearby object is measured, 
and the intensity serves as an indication of 
the distance. 


A1...A4=1C1=TL084 

ES1 = 1C2 = 4053B 

Figure 11. The receiver 
section of the distance 
meter. Synchronous 
detection eliminates low- 
frequency interference. 
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The distance meter proto- 
type. Visible from right to 
left are the transmitter 
LED with its reflector, the 
photodiode for the receiver 
and part of the associated 
— | electronics. 


The transmitter (figure 10) is a simple 
10 kHz oscillator with a duty-cycle of pre- 
cisely 50%, which drives the LED via a cur- 
rent source to ensure that the light output is 
constant. The receiver (figure 11) is only 
slightly more complicated. 

For obvious reasons (linearity!), the photo- 
diode is used in the current mode without 
reverse bias — as in figure 7c. Opamp Al pro- 
vides gain, and the feedback network serves 
to reduce the low-frequency content of the 
signal: mains hum, caused by incandescent 
or even fluorescent ambient lighting! 
Merely filtering the signal is insufficient, 
however. In our prototype, we added a 
synchronous demodulator: A2, A3 and S1. 
This bit of high-frequency jargon stands for 
a simple principle. The output from A2 is 
identical to the output from Al; the output 
from.A%3 is the same signal in antiphase, 
since A3 works as an inverter. A CMOS 
switch (S1, a 4053) alternates rapidly be- 
tween these two signals; it is controlled by 
the transmitter, so that it switches in syn- 
chronism with the desired input signal. For 
unwanted signals, however, it will be out of 
sync. The result is that the phase and anti- 
phase signals tend to cancel out. 

The ‘clean’ demodulated signal from S1 is 
passed through a low-pass filter (R6, C2). 
Finally, the circuit around A4 is designed 
to convert the basic square-law relationship 
between distance and signal-strength into a 
more linear characteristic. | 
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What has a traffic light got to do with audio? Nothing, really, but this 
particular circuit drives three LEDs; the colours are red, orange (amber!) and 
green, and they are mounted in a vertical line in this order. When we saw the 


prototype, it reminded us of... 


Yes. Well. This circuit does have a rather different function. The LEDs indicate 
the level of the output signal from a preamplifier, allowing one to judge the 
quality and quantity of the signal being fed to the power amplifier. This 

makes the circuit a useful accessory for the Prelude preamplifier in the XL 


range, as well as for other preamplifiers. 


qudio traffic light 


visual level 
monitor for 
oreamplifiers 
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For the level indication on the Prelude 
preamplifier, we decided to depart from the 
usual VU meters and LED bar indicators. 
These accessories on a preamplifier usually 
provide little in the way of information and 
merely swing nicely in rhythm with the 
music — althoug there are of course excep- 
tions to the rule. On the other hand the 
audio traffic light, as we have named the 
circuit, uses only three LEDs. Sufficient 
for this application. 

The three LEDs perform the following 
functions. The green LED lights when the 
supply voltage is on. In other words, it 
indicates that the preamplifier is switched 
on. The amber (or yellow) LED goes on 
when a signal is present at the output of 
the preamplifier. Thus it is possible to see at 
a glance whether a signal is being applied 
to the power amplifier (or headphones) by 
the preamplifier. Finally, the red LED 
indicates when the output signal from the 
preamplifier exceeds a preset value. This 
value can be chosen so that the red LED 
goes on if the power amplifier is being 
overdriven. However, the red LED can also 
be made to light up when a certain audio 
level is exceeded (just below the angry- 
neighbour or wake-the-children level, say). 
In this case a sound level meter could be 
used to adjust the circuit to a particular 
audio level, but it is more practical to do 
the job by ear. 

As you can see, three LEDs are sufficient 
to provide all necessary information regard- 
ing the output signal from the preamplifier. 


Circuit diagram 

The circuit for driving the LEDs can be seen 
in figure 1. The green LED, D7, is connected 
to the positive supply voltage via limiting 
resistor R41. That is simple enough. 

For the other two LEDs, a signal detector is 
needed to monitor the level of the output 
signal from the preamplifier, and to light 
up one of the two LEDs as a result. The 
LEDs must give a clear indication, even for 
short transients. This signal detection is 
separately arranged for each LED. The 
circuitry associated with Al, A2 and MMV1 


is for the red LED, and the section around 
A3, A4 and MMV2 is for the amber LED. 
The left-channel output signal of the pre- 
amplifier is fed to presets P10 and P11 and 
the right-channel output signal to P12 and 
P13. 

First, the control circuit for the amber LED. 
P10 and P12 are each connected to the non- 
inverting input of an operational amplifier 
(A3 and A4), via a capacitor. Each oper- 
ational amplifier is configured as an a.c. 
voltage amplifier with high amplification 
(2200-times for A3 and A4, 220-times for 
Al and A2). The output signals of A3 and 
A4 are rectified by diodes D3 and D4 
respectively. The cathodes of the two 
diodes are connected to the trigger input 
of a retriggerable monostable multivibrator 
MMV2. The Qp output of MMV2 drives 
the amber LED D6 via R40 and T14. The 
MMV causes the LED to light up for 0.5s 
if the output signal of D3 and/or D4 be- 
comes greater than approximately 7 V. 
The ‘sensitivity’ of the amber LED can be 
adjusted separately for each channel using 
the potentiometers. 

The circuit for the red LED is almost ident- 
ical to that for the amber LED. The only 
difference is that operational amplifiers 
Al and A2 are set to a lower gain, because 
the ‘input sensitivity’ of the red LED need 
not be as great as that of the amber LED. 
That’s the circuit; we shall now examine 
a few details. In each detector circuit, the 
left and right input signals are amplified 
separately to ensure that the LED does not 
fail to light if the left and right signals 
should appear in phase-opposition, for 
example. The circuit therefore always 
responds to the greater of the two input 
signals. The gain of the operational ampli- 
fiers can be modified by changing one 
resistance value for each device (R24 for Al, 
R27 for A2, R30 for A3 and R33 for A4); 
the higher the resistance, the lower the 
amplification. 

The minimum on-time of the amber LED 
is determined by R38 and C19; R37 and 
C18 correspond to the red LED. This time 
can be extended by increasing the value of 
the capacitor. You may also have noticed 
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that D5 and D6 share the same limiting 
resistor. This has been done deliberately. 
The voltage drop over a red LED is slightly 
lower than that over an amber LED. (Don’t 
use a high-efficiency LED; these have a 
higher voltage drop!) Asa result, when T13 
and T14 both conduct at the same time, 
only the red LED will light. The amber 
LED will go off on account of the difference 
in voltage drop. 


Construction 

The printed circuit board of figure 2 
can accept all the components except for 
R39...R42, D5, D6, D7, T13 and T14. 
These components are accommodated on 
the bus p.c.b. of the Prelude. If the audio 
traffic light is to be used in combination 
with the Prelude there is no problem. 
These components are simply mounted on 
the bus p.c.b. and the board for the audio 
traffic light is connected to the bus p.c.b. 
by means of wire links. The copper track 
side of the audio traffic light p.c.b. must 
face out towards the outer (right-hand) 
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MMV2 
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Al... A4=1C1 = TL 084 
MMV1,MMV2 = IC2 = 4528; 4098 


edge. 

If the audio traffic light is to be used with 

a preamplifier other than the Prelude, the 
components mentioned above will have to 
be mounted elsewhere. This should not 
present any problems, since only a few 
components are involved. Furthermore, the 
LEDs can be mounted on the front panel, 
which only leaves the four resistors and two 
transistors. The inputs of the circuit are 
connected to the outputs of the preampli- 
fier. 

The circuit requires a symmetrical power 
supply of + and —12...15 V which can 
provide at least 50 mA. This is included 
in the Prelude, but in other applications 
a small power supply can be built for the 
audio traffic light, consisting of a2x9 V/ 
100 mA transformer, a bridge rectifier and 
two electrolytic capacitors of 1000 uF/25 V. 
A stabilized supply is not required. 
Adjustment for the amber LED is simple. 
Set P10 and P12 to zero; turn on the music 
and adjust the volume control of the pre- 
amplifier so that the signal is heard at a 
low level. Then turn up P10 and P12 just far 


“Basv 
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Figure 1. The circuit of 
the signalling circuit; 
three LEDs provide in- 
formation on the output 
signal. 
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enough for LED D6 to light. This must be 
done separately for each channel, with the 
other channel disconnected from the pre- 
amplifier. 

The adjustment of P11 and P13 depends on 
the indication that one wishes to obtain 
from the red LED. If it is to light up when 
the power amplifier starts clipping, an 
oscilloscope and a pair of hefty load resistors 
are needed, Applying a 1 kHz sinusoidal 
signal via the preamplifier to the output 
stage, the power amplifier is driven to the 
point at which it starts clipping (the ampli- 
fier must have a load corresponding to the 
nominal impedance of the proper loud- 
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speakers; for example, 8 {2 resistors). This 
adjustment must also be performed separ- 
ately for each channel. This setting is not 
particularly useful, however, because the 
red LED should never light up under normal 
circumstances. 

It is better to adjust the potentiometers for 
the red LED so that it lights up at a particular 
sound level in the room; the LED will then 
indicate that the amplifier is turned up too 
loud or that your neighbours are reaching 
their tolerance threshold. It is advisable 
not to establish this setting by trial and 
error — better results can be obtained after 
prior consultation with the neighbours. | 
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Parts list 


Resistors: 


R23,R25,R26,R28,R29, 
R31,R32,R34 = 220k 
R24,R27 =1k 
R30,R33 = 100 2 
R35,R36 = 100 k 
R37,R38 = 1M8 
R39*,R40* = 27k 
R41*,R42* = 1k2 
P10...P13=250k 
presets 


Capacitors: 


C8,C10,C12,C14 = 680 n 

C9,C11,C13,C15 = 10 w/ 
10 V 

C16,C17,C20 = 100 n 

C18,C19 = 820n 


Semiconductors: 


D1...D4= 1N4148 
D5* =red LED 

D6* = orange LED 
D7* = green LED 
T13*,T14* = BC 547B 
1C1 = TL 084 

IC2 = 4098, 4528 


Note: Components marked 
* are mounted on 
the bus p.c. board 


Figure 2. Printed circuit 
board for the audio traffic 
light. The circuitry associ- 
ated with the LEDs 
(R39...R42,D5...D7, 
T13 and T14) is not 
situated on this board 

but on the bus p.c.b. of 
the Prelude. 
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Pico hook 


As components in the microelectronics 
world become smaller, so must the ac- 
cessories to be used with them. One such 
accessory is the new EZ Hook test probe, 
which measures barely 1” in length. 
Introduced into the UK by | & J Products 
Ltd., the Pico Hook is the result of market 
research amongst users of the EZ Hook 
range. Because of its deminutive size and 
weight, the Pico Hook is only available 
prewired (with a choice of 28 AWG or 
Teflon wire); wiring up the head would be 
too tedious for most engineers’ fingers. 


However, the famous ‘hypodermic’ action 
of all EZ Hooks continues in the moulded 
nylon body of the Pico Hook, with the 
hook and spring loading being manufac- 
tured as always of gold-plated beryllium 
copper and stainless steel respectively. 

The Pico Hook is available in ten colour- 
codings (as in the lead), which can be sup- 
plied attached to lead only, or connected 
to .025 sq. socket, .025 pin or a second 
Pico Hook. 

1 & J Products Ltd., 

7a Christchurch Road, 

Ringwood, 

Hants. 

Telephone: 04254.79974, 


(2517 M) 


Improved large alphanumeric 
display 

The Industrial Products Division of Indus- 
trial Electronic Engineers, Inc., (IEE), has 
made it easier to use their Argus 256- 
character flat panel alphanumeric DC 


plasma display module. This model is 
high 


engineered with 0.26’ (6.5mm) 


characters, for the user who requires a 
multi-line display which is easily legible 
from distances up to fifteen feet. The 
module, model number 3101-08-256N, 
incorporates Schmitt-trigger data input 
circuitry, allowing the display to operate 
reliably in high EMI environments. Power 
requirements are now only +5V and 
+150 V. (Previously, this model required 
—12 V as well.) 

Data is displayed in a 5x7 dot matrix with 
a selectable cursor/underbar. Up to 8 lines 
of 32 characters per line can be displayed. 
Data input is TTL level, 6-bit parallel 
ASCII, at rates up to 120 kHz. Character 
sets available include: English ASCII-7 
(standard) and General European, German, 
Scandinavian and Spanish ECMA fonts. 
IEE, Industrial Products Division, 

7740 Lemona Avenue, 

Van Nuys, CA, 91405, 

(213) 787-0311, ext. 233. 


(2598 M) 


Minicase 

The new Boston hand-held instrument 
case range from West Hyde is moulded 
from black ABS, although other colours 
are available for large orders. The styling, 
has resulted in an extremely attractive 
as well as functional case, is ideal for all 
applications involving hand-held digital 
readouts such as thermometers and 
tachometers. 


feature a 


The cases 
compartment and an_ optional 
button which could be used to operate 


separate battery 
thumb- 


on-off or range-change switches for 
example. A choice of display aperture 
sizes allows for a variety of digital displays 
to be fitted. 

The Boston is available ex-stock from 
West Hyde from whom a data sheet can 
also be obtained giving further details 
of this handy sized case. 

West Hyde Developments Ltd. 

Unit 9 Park Street Industrial Estate, 
Aylesbury, 

Bucks. HP 20 1ET. 

Telephone: 0296.20441 
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Miniature high value inductors 


Toko’s 5T series is a magnetically screened 
inductor (range 50 wH to 5 mH) designed 
for bias oscillator applications in micro 
cassette recorders, floppy disk drives, and 
all other applications requiring a miniature 
precision inductor, with facilities for 
primary taps, and secondary windings. 

The maximum height above the PC face is 
9mm, with a square base of 5.5 mm each 
side. 


A range based on 80kHz and 50 kHz 
bias oscillators will be held by Ambit — 
although the coil series is primarily in- 
tended for custom design applications. 
Ambit International, 

200, North Service Road, 

Brentwood, 

Essex CM14 4SG. 


(2600 M) 


The world’s lowest profile 
adjustable VHF coil 

The HF/VHF counterpart of the new 5U 
series is Toko’s 5UN. This is an open 
construction coil with ferrite adjuster, 


designed for use in the range 20-200 MHz, 
with a maximum inductance of 0.35 wH 
and a QO of over 90 and 100 MHz. 


The height above the PCB is only 3.5 mm, 
(the base is 5.5mm square) making the 
coil ideally suited for use in such equip- 
ment as personal radios, pagers, cordless 
telephones etc. 

Ambit International, 

200, North Service Road, 

Brentwood, 

Essex CM14 4SG. 


(2599 M) 
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Electronics and 
Computing Monthly looks at a 
computer as the beginning of 
something interesting rather 
than an end in itself. 

We thought that using a 
micro to drive something other 
than a TV screen could open up 
fascinating possibilities. 

A few simple circuits, 
used as building blocks, can 
stretch your computer, your 
imagination and your fun, a 
long way. 

If you understand the 
basics of digital electronics, 
youll appreciate the fun youcan 


The magazine with 
a different appreac 
/, to micros. 


have by 
linking logic 
circuits to your micro. 

If you dont, then 
read our new series which 
starts this month and explains 
digital electronic circuits from 
basics. Also this month, we 
show you how to build an infra- 
red remote controller for your 
micro. 

That's what Electronics 
and Computing is all about — 
giving you ideas for new 


WHERE ELECTRONICS AND COMPUTING INTERFACE. 


advertisement 


y) 


applications, and giving you 
the software to expand your 
micro. Project by project we 
show you how to add another 
dimension to your computer. 

For example, in this 
month’s issue we explain 
dialogue programming using 
the PILOT system — what it is 
and how it works. 

And inside is enough 
information to build your own 
hi-res graphics computer. 

All-you need is a 
hot soldering iron 
and a cool 75p. 


advertisement 
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SYNTH — Minisonic +2x Trans 
Sens, 2x Resonance Gens (For- 
nant), wind & rain, case, pots & 
<nobs: PCBs built — mostly tes- 
ted. £ 250. G.A. McCutcheon, 18 


Glen Doll, St. Leonards, East 
<ilbride. 
SCANNER required — urgent. 


Colin Knight, phone Eastbourne 
0323) 57769, evenings only. 


ANY information on Dynamco 
7500 oscilloscope. Eamonn Slater, 
3 Casimir Road, Dublin 6, Ireland. 


DISCO LIGHT kit for sale. Tandy 
running sound to light kit. Built 
dut not working. Has built in 
dimmers. 5ch. Cost £ 70, sell 
for £ 20. Ring 270 1638 (Liver- 
00)). 


-OR SALE Junior computer 
nith power supply and books 
»erfect working order. Enclosed 
n smart case. Cost £50 o.n.o. 
Mr. S.Shirodkar, 118 Station 
Road, Finchley, London N3 Tel. 
)1 346 7504. 


VERY cheap micro wanted pri- 
jately but for use with young 
unemployed people. AVO DA116 
DMM, for sale. Also monitor 
‘equired. B. Jain, 17 Taylors Lane, 
_ondon NW10 QJA. 


readers? 


Rules: 


» Private advertisers only. No trade, no 


business. 


» Full address or private telephone number; 


no post office boxes. 


» Items related to electronics only. Software 
only when related to Elektor computer 


systems. 


®» Maximum length: 114 characters — letter, 
numeral, comma, space. etc. (not 

including address and/or telephone number). 

® One advertisement per reader per month. 
To enforce this rule, a switchboard voucher 


will be printed each month. 


® Elektor cannot accept responsibility for 
any correspondence or transaction as a 
result of a ‘switchboard’ ad, nor as a result 


of any inaccuracy in the text. 


@ Ads will be placed in the order in which 


they are received. 


@ We reserve the right to refuse advertise- 
ments, without returning them. 


WANTED — Elektor and other 
magazines for y.o.p. workshop, 
very cheap only please as no 
funds are available. B. Jain, 
17 Taylors Lane, London NW10 
QJH. 


POLYFORMANT. Keyboard — 
49 note + contacts + 14 pcbs + 
50 ICs. Inc. CPU pcb. Some pcbs 
part assembled. £ 85. Tel. (0274) 
685926. 


“SEMICONDUCTOR circuit 
design’”’ 5 volumes by Texas In- 
struments. Hardback A4_ size. 
£15. Tel. (0865) 779855. 


SOLARTRON dual beam oscillo- 
scope. MOD CD 1014. Service 
manual included. Good working 
order £ 60 o.n.o. Phone 0634 
681006. 


COLLECTOR seeks old British 
transistors, EW, GET, TP/TJ, 
series etc. Good prices for rare 
items. Write for details. Mr 
Andrew Wylie, 18 rue de Lausanne 
1201 Geneva, Switzerland. 


HELP! Wanted by hobbyist — 
Dual Trace Scope. Anything con- 
sidered, working or not. Cash 
waiting. Tel. 01 882 4139. 


Send to: 


Elektor House 
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Elektor switchboard, 


Canterbury CT1 1PE 


‘Want to make contact with friend- 

ly Elektor readers visiting Yugo- 
» Slavia for help in obtaining elec- 
tronic components. Sejjad Salam, 
Crnuska 12, 61231 Crnuce, Yugo- 
slavia. Office tel. no. 61-571671 
between 7a.m. and 2p.m. 


ELEKTOR basic computer + 4K 
ram card + Z80A CPU card + PSU 
+ elekterminal + ASII keyboard + 
case all for £ 150. Will split. Laurie 
Biddulph, 7 Albemarle Gardens, 
Braintree, Essex CM7 6UQ Tel. 
(0376) 43308. 


6xFND800+CD4511 on PCB £3. 
+5/—12 regulators + power — on 
reset £ 6. CMOS Ram + nicads + 
10 triacs + logic drive £ 6. P&P 
extra. Norman Simons, 187 Lad- 
broke Grove, London W10 Tel. 
01 969 6150. 


UK101 — 32x48, Cegmon, 8K, 
Res > Basic 4:5, TKI T2, Code- 
kit: Forth, assmb, Exmon, Games 
on tape + books. Smart case. 
Cost @ £ 550 — £ 200. 


ELEKTOR disk controller (as- 
sembled) + TEAC FD-50C 5% 
inch drive (new). £ 130, or may 
split. Tel. Potters bar (77) 43904. 


TWO ILP Toroids 50-0-50 V 
500 VA unused £ 10 each. 266 
Poolstock Lane, Wigan, Lancs. 


SUPERBOARD 11 8K _ cased 
wemon monitor 32x32 screen 
300/600 baud, auto tape control, 
numeric keypad £ 950.n.0. Mr. A. 
Morten, ‘“Rosswood”, Nursery 
Lane, Burbage, Buxton, Derbys. 
Tel. 0298 4601. 


be post-marked within the 
month indicated. 


All advertisements must include the 
voucher printed here. They must 


elektor march 1983 


ATARI video computer with all 
accessories and nine cartridges. 
The system only 5 months old. 
Only £ 85. Mr Ramin Cyrus, 
244 Latymer Court, Hammer- 
smith Road, London W6 7LB. 


MONO DX TV for sale isolated 
chassis pro. Conversion direct 
audio/video in-out all band tuner 
good crt £ 25 o.n.o. Mr A Bous- 
kill Tel. 0742 311191 after 4pm. 


TV SCOPE with 3 IC's. Send 30p 
for articles. Two unused 
LM 3915’s for 450p incl. p&p. 
Eren Isik, Ragip T. Cad. No: 
230, Yenimahalle, Ankara, Tur- 
key. 


PAL-COLOUR TV burst gener- 
ator — circuit ideas and literature 
wanted. |'11 send a breadboard to 
show my appreciation. Mustafa 
Gunduz, Ciftasfalt Foca Sok. 
91/3, Kecioren, Ankara, Turkey. 


TELEPHONE SWITCHING Ap- 
paratus. Aux. unit £ 5. 4 Sinclair 
Z12 power modules £ 5. Wanted 
2N6259's. Tel. 01 450 4515 any- 
time. 


BARGAIN clearout of my surplus 
components e.g. 30,000 uF 50 V 
@70p. Also semiconductors, trans- 
formers etc. SAE details Mr J. 
Rudge, 20 Blackthorne Close, 
Solihull, West Midlands B91 1PF. 


ER900 DIACS wanted for fluor- 
escent starter Elektor June ‘82 or 
suppliers addresses. Also TV tank 
battle game. Thank you. Martin, 
6 Downland Gardens, Tattenham 
Corner, Epsom, Surrey. 


| am a private reader. | have read your rules and | enclose a valid switchboard voucher. 
Please place the following advertisement, free, in the next available space. 


BLOCK CAPITALS PLEASE — ONE CHARACTER TO EACH BOX 
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CRICKLEWOOD ELECTRONICS LID 
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MPSAG2 
BFX86 
BD242A —- 65p 

BC258A 

i 8C113 

37 A. 

TO 2N3055H 60p | 2N42 

PHO 

Cermet 20 Tum 

ITY CARBON 

SUPERIOR QUAL 


MPSA43 
2426 «70m | BFX87 fd MPSAS5 a 
26 | 80 BFX88 PSASG 
ction Meeal| Secocat foetal ieosese agp | BFxeD 78 MPSAGS 0p 
es etree | Eee ae ce Beer ose le peyis; miaen MPSA66 47p 
120p | 2N4238 ScHeA sm | eczsac. 27 i] Sosacs | SSP He cee lee ee 
SENSITIVE PCB] 283055 1700 2NSzs9 BCHISAIe as7ea | eczece 72a Bead Ea San | Mpsage 39 
me 2N. 19p 32p BD24 2 BFY39 MPSA93 
; Pracision Presets Class Epoxy | onaza0 429. N4248 C117 8C260B 245C 1,30 Yar 1.16 42p 
FILM RESISTORS’ HISTAB S00, 1002, Giese: Ber cater Ee acl ener rs econ mee Bower. gap | BO245C 120 | BeYso 330 | Mpstsi | aap 
2 . . 2N32: B IN4250 21 246C . FY5S1 ie 84p 
1% E24 20 5K. results than 36) 2 8C121 82p 261A  34p 8D 8 MPSUO1 
% W102 - M22 5% 3p 1K, 2K, 5K, se | 2N3250 Bi 2N4258 82 BC: C2494 2.00 FYS2 23p 1.32 
a % E24 K. raying. Expo: 36p BC123 P €261B 35p BI 1 BI MPSU04 
BW AOE ADMITS EIA 6p 10K, 20K, sp 2N3251 2N4266 37p | 8 36 Bogie 281 | orvss Sin 0555p 
4 15% E12 00K, UV 60p 8C125 BC261C P "1 1 Mesu 
W102. 10Mar 5% 15p 50K, 1 to 2N3300 2N4275 39p 31 BD250A 2. BFYS6 31p S6p 
2W 1082. 10M9 5% E12 2E0K 500K Fe) Single’sided 2Nsgo1 63 | 2N4275 BoE a ee BCze2A gap | BD250A 246 | OF YSSA Se | Pea a 
2N3. 2N4285 45p 335 BD433 Pl BEY7S Pp 1 88p 
38p BC135 2628 es MPSUS 
METAL OXIDE/FILM ; 3naae1 0p | 2N4287 BEISG BD SP ll oeeseo mar sae posse eee | BEY76 acrealieuesueste ccs 
Renate 2\|iaehoce)| a dt ve ae oe = Be Sli Bice ie & | ee & 
& electric AC) Axial Rees 27 C138 3B 1p 8D. BF MPSUS57 c 
Very high thermal lawns cone 23p ble sided 2N3392 PL 2Na290 5 29p | BC26: 32p BD437 88p FY90 -79p pos 
stability, Extremelu to 5 links 2:2n vou 1.65] 93303 24p 91 8C140 8C263C sep | 8 1.87 | MAFa21 
2% E24 iP 7nF.6 BNF 269 | 109% 160 1. 20, 2N42 BC141 37p 164 40p 80438 Bsva1 MRF453_—poa 
pa MOn PIM Z Bere 8p | 4 InF. 2p 220 2.15] 2n3394 5 | 2Na292 29p | Bc2 439 90p 1 95p 2 
221% 2 2648 42p BD: BSW4 MRF454 Po 
0.1W102-1M OnE 370 | 100x 21] 2N3305 6p 4 BC14 4 BC: 91p 1.00 A 
J3nF Pp 114° 2. 2N4: 34p 35p BD440 BSW67 S 7.5 
OHMIC VALUE RESISTORS =| 22nF. 33" re 233220 453 SNsss are aN aclay ioe | BC2EEA 360 Boag gah | BSW70 eg IMReALa mace 
Low Y% W) F for 35p 2 C147A 2668 37p BD4: BSX19 IRF479 ~—poa 
(% WOR %W! Mp 100n 74p | Developer 2N3402 2N4303 Bi 10p BC: 529 1.20 2 24p Mi ea 
Q E12 220nF e (do not 3403 50p 8C147B BC300 45p 8D: 1.30 | 8SXx20 MRF604 op 
0.222 - 8.22 E1 a7GSE above (d 2N 50p | 2N4304 C147 20p 01 44p BO530 g BSX21 40p 124 63p 
Sodium 2N3404 2N4314 8C147 10p 8C3 43; BDS35 75p 78p NK 49p 
SISTORS 5% feeesry IN3405  50p BC148 8C302 P 75p | BSX27 NKT125 
WIREWOUND nesiey 28p Hydroxide: 2 2N4342 BA  12p 47p BD536 BSX28 66p 126 47p 
2 e 50 IN3416 24p 47 8C14! BC303 80p NKT 
2.3.W 0.228 - 330 33p tte tule 3 2 23p | 2Na3. 1488 13p 04 = 46p | 0537 Bexrcear mceceal (ainictioeenease 
AW OATH CRE 2 37p hie ele 3N3420 80 ote Bc14ec re ecra 13p Boss paa 88x39 ee NKT129 ann 
10-1 2 3 3nF, 4 7nF 32p I 98p C149 BSX6 NKT135 
: 2N3439 N4401 8 DS39C 1.10 80p 42p 
1 LO ETCH 8 2 C1498 = 12p 8 BSX61 NKT137 
DrAnvibo rst | ai iouverte itée RESIST PEN op| 2Naaat 128 anaog Bclaoc be BDs40_ 850 85X78 5p NkTaI0 
ROTARY Vert nib 90p 2.1.35 BC152 72 BSxX NKT21 
Standard Ver + spare 2N344: 2N4409 23) BD675 P 77p 65p 
£3 Series Wp F 20%  76p 42RCA BC153 Pp. 77p | BSY24 NKT216 
Lin 32p 1008 2N34: 2N4410 27p BD676 5 1.00 18  44p 
4.7K ‘i 2M Log 32p] Standard Horiz ANTEX ‘ 2N4427 BC154 Tip nOGT7 78p | BsyY2! ‘35p NKT2: ens 
4.7K -2M 3444 «1.70 440 BC157 83p | BSY26 NKT21 
As above with Ceramic Hi Volt SOLDERING aNeaae 4.80 2N4. en BCI57A, 12p BO678 1.32 | BsY29 70p NKT224  40p 
OP switch = 80p (oa Disc Capacitors IRONS 2! 609 2N48° C1878 13p 80711 : BSY39 47p NKT225 40p 
As above but Spindle ic 100p/1KV 0p 240 (15W) 4.59 aN 572 2N4871 ect oi 10p BD712 132 Bsy ag 40p Apes Sree 
x Standard Pr 2KV 99| 2N: 3 2N48i 12p BDx14 ; 65 58p 3846p 
stereo (no 1 8 | 100p/ 25 (25W) 4: 48 6.56 BC158A 1.59 | BS’ NKT2. 
90p| sets only 3KV 26p x 2N34: 2N4898 13p BDX18 fs ‘954 25p 44p 
switch) 100p/ stand 1.65 IN3468 1.00 01 8C158B 3.47 | BSY: 22 NKT239 
100p/4KV Iron 2 | 2N491 159 11p BOX32 é BU104 2. NKT240  42p 
cov ceramic | T60V Polystyrene | 300D/2KV  28p C240 gg | 2N812 230 | 2Nas02 BCIs9A 1p Bovivi oe eso lceuics. ao NKT241  40p 
iON CERAMIC coptte  | 470p/2kV elements) 7s 2N363 20» | 2N4903 BC1598 —13p BDYIv: aeell eUios» eliza NKT242  40p 
PLATE CAPS better 470p/6K V X25 3Nasea—35p. | 24904 BCI59C —18p Oe ac iegion ooaiay NKT243  86p 
5% or better 1OpF. 15pF In/2KV Element 2.05] dn3564 20p' | 2N4905 BC160. 42p BDY23 BUzpom ieee ll NteToase wees 
ries 22pF . 27pF In /6KV C240 2N3565 2N4906 161 48p BU205 1.75 KT244  40p 
Wwe 1OnF 79 33pF. 399F 2ngi2kV No? (Small) bap | anaces cee | 2Nag09 Bie? top ieee ey | enpeees ve 
DISCOUNTS ON 47pF. 68pF 2n2/4KV 3 (Med) 65p] 2N3567 50; | 2N4908 BCIG7A 10p Bu208 regres ENE C254 40p 
NTITY 100pF. 150pF 2n2/5KV Noj3 (Me }65p | 2N3568 2N4909 C167B 13p BUsce eagealbinirses) ace 
PLEASE PHONE eee 3n3/2KV Re “oe 3N3e70 2S SNS cies Tee puaoy kas | NKT27 ioe 
F , 330p! 2/4KV its 2 3 2N49 10p 407 5 40p 
SIEMENS 63V S000F 470pF aa rakV No 50 ecces 2N3571 Al anagna Berese 10p eee 138 Apa 400 
MINI 76 2N4 BC169 10p BU409 KT281 47p 
MONOLYTHIC | SBDPF. 820 W Polyester | No 51 (Med) 65p | 29572 zee | 2Naote BCI69B 10 Sea eres | Lente ae 
2 2nF.. 3 nF. Sones No 52 (Lge) 65p aNspee 36p eNaety BC169C ie BUV20 Ne NKT405 Za0 
OnE 4 TnF. 100 1 5aF 28 | 2N 8C170 1 Buv21 f NKT406 2. 
10p Vpeach | ink. ; 2N3606 2N4919 A -17p UV23 13.60 2.40 
ink 10p Sane azne. ” (TSOLOER 20200799 20ng) | 2NA919 BeTTonnemnys Bua 1210 Nitessr ‘Sep 
a0F 10p 20 or Equiv B3nF. 125gms 2N3632 35p 2N4921 8c170C 18p BUV25 15.00 NKT613F 55p 
68nF Weal Daeoaeoereas Hee Fier || sere eet ere BCI71 1p BO aeete 00 a aN tetsr eee 
10OnF tor1e apolvests Long Op | ooewg 3.10 eNsessiee ses aniez3 CITI Ae aye Shaan tse ou ENC lose Sp 
ds 470F 3 2 BC171B 1 £430 is KT713_ 0 47p 
One. Nene, ie 2p TSicsockets | 3Nseas ae | zNaace BCi72, «tap 4300 ee ||| ae oe 
SIEMENS Donk 430. ea a ee oNzeas ED Pet BC172A 5p 1310 ae | NRT?34 5p 
POLY-C : F W.Wp. 2 C1728 MA8001 736 
5% 7.5mm 250V f 9 | Bone pd [a 3Naeds ap aN ies Bciyze —1ep Mae ced. | PM 
Capacitors | 1000 2200F | tone Seale 9p 35p] jNeeae 28D aAiece aci73 Mp MAS003 398 NET7B) 430 
p . 
SSO EATONE 105 te tee sop] 283862 isp 204967 BcI73¢1ep MEOdoT —“25p NKTI2429 7p 
Bear ISON Nee BONE TIpeT 246 ETCH RESIST | 18 16p 3naest tee | 2Naoe: C174 2p MeOtO2 | 30 | NC Tias29 Bee 
1 Suf 220 “| ‘Transrers | 32 zon — | 2N3681 18 INeOIe BCIZ4A 2p MEOIO4 —28p NKT19429 Sep 
ar 1748 MEO41 NKT1622: 
4 7.5mm 100V “] 1. Thintines | 22 N3693_25p 011 8c 
PCREReTTOnS eee Dla. rreiines: | 24 eae ya) aNseos 3 | SNeo30 aie Ss Meoaig sea | NRT20399 
Feane 12 Be Melba rites He zen 28 p89P) nara tee | 2N5033 BCIT7A 25 MEO414 48 
1OOnF-180nF 12p] 76, 80p | 4. Thick bends |] 40 2N3703 10D 2NS5036 778 © 26p MEO461  45p 
220nF-270nF ISP] 35,5 DIL pads 2N3704 2N5036 eCl 16p 6245p 
jos0nk s900% 200 |/eavsbsn3175 bes A Traneietor Ure lites eRe 1o0 | 2Ns039 SC oneness Mevaes 45p 
75 ri Probably the 06 BCI 
470nF-S60nF 27p] 4°75, 250 r rH 2N37 2N5086 B 5p £1002 45p 
4 32p] 25-17 -! pads largest retail 2N3707 10p NSOB7 8C178! Mi 
biol | Sic ERE, Be san iret | Bape im | Reber ee es oe 
Complete range 479% 150] 8. 0.1" edg If you 2N3709 2N5089 25p 0 48p 
d hat you 10p BC179B ME112( 
of other voltages | vq Boar 4 328 cons see wi 2N3710 2N5126 27p 2 25p 
lease 1 10p 8C179C ME300: 
& spacings in Dp eee 1.15] 9. Mixture want please 2N371 0 | 2N5217 10p £4001 45p 
mock esccoteny 1S any ahectol phone or write 2N3712 2.0 Neos BC182 M 
i 'y shee! is not 1.38 2 C182A = 12p ME4002  45p 
Please phone Pin Insertor e 30p as this 2N3713 |. 2N5129 B 13 45p 
100 Pins . above a full list IN3714 - 2.98 8C1828 ME4003 
Verobloc 3.20] Soren ig Bieta Pea engrish Lace 2NB130 acIeaL 1p Rear fe 
Vero Wiring = : 2N914 20p 2N3716 3.60 2N5133 BC182LA Tap ME4101 oe 
ICE MULTI- Pen + S200 72p 2N916 39p 2N3724—75p 2N5135 BC182LB jo MEAIOS 250 
METERS Spare Spoo! 6p ire & Cable 2N917 sse | 2N3725 ea meee Hobe wets Me6108 oe 
fare teat 80 Combs Wire anielre 2N918 33p 2N3730 Beg 2N8137 BCIRIA 12p MEG 02 «ED 
Micro 00 Chioride } Pruces ner mene 2N929 asp | 2N3732 28 2N5138 Babs 13p MES 25p 
£ 16. Faerie ¢ hiorig Sold Hoo 2N929A —45p 2N3734 1.30 3NE139 BC183C jo ME6003 3ep 
Supertest eee colour § { 2N930 2p | 2N3734 245 | 2Ne139 BCIBaL 10 MEBIO)  22p 
680R £ 32.00 | 25 £1.60] Any Bari) beers gery one at Bcisstamelse ee Fea 
= gNiia2 3 | 2N3740 eee mleancias paket ie Hee, ae 
5 lytics 2N1132 2N3741 . IN5172 
Quality Electrol 2N1302 45p | 2N3700 bette aes Habe Lope MESeo Taos 
ls epee NE esta ee cage ie Wesoos Se 
BEAD: akes may 2N131 2N3 ‘ 2N5180 36 
her good m: ditficulty) 7 65p 1.83 C1g4L_— 10 MFE3004 2. 
1/35V 0 14p Eins orerent ol aon 281306 2N3772 2N5183 8 13 98 
Sp 2.06 8C184LB iP MJ400 2 
22/35V  14p unite 2N1308 2N3773 5184 : 
338SV 1p Beautiful Dus Olas Bee BNS 7a 70 (eae oa BEISELC 4p Mue20 2.26 
47/35 V iP Vv cn H 2N1420 2N371 . IN5189. 
Pe Sore | CET pe metre te 21483 2.95 | 2N3780 3.27 oNeloe soa ocd Mis40 Sa oe 
1.0/35V14p 4 100 4 ~—_ Low Voltage 2N1485 3.47 2N3791 2.47 2N5191 BC204 29p MJ481 He 
22/16V  14p 47380 30p Matsushita only 2nis07) 42 | GNayo2 26s BNEI93 8C205 3 Masi 1.72 
2:2/35V 2p a7 "3 Bp vfd V Se | 2N1S24 S82 | 2N3749 5p 2N8194 8C206 a wugo2 3.99 
3.3/35V  22p q 100 9p ig, 16 6p | 2N1702 3.2 2N3819 1p 2N5209 8C207 aoe MJ900 eae 
BeN Bee coo) abe Pe OB | Niza 386 | 2Nn3820 eeb al llesneorc pcre 2 mooie 210 
Bin/se Uke secre | oes so 2 3N1890 50 2N3822 80m anealg 86212, Top mutoot 3.00 
6.8/25 V 22 16 8p 30p 45p | 2N5: BC212A 2p MJ1800 3.6 
6.8/35V  25p 22 100 11p 47 10 2N1893 150 2N3823 1.70 2N5221 2128 13p MJ2500 2.19 
16V  25p 380 100 2N1974 1. 2N3824 1. N5222 e 1 2.25 
loaey aap Saum teoge cy Joh citi [SaNDosone ite BN3826 53760) | |(52N5222 Seton gh Mugs01 2.25 
Tee eisorad ss mea 1, eee ee ees eae aNaees a teers Bozize tap MJ3000 2.19 
SV 32p 6312p 2N 2N: 2N522 10p 2.25 
ga Be [RE BER esl | eases || ee saa 18 Maier ae 
See eect || oau ae 25, 10 a 27 aN sp | 2N522) 2138 12p MJ4502 3.99 
19 i IN3856 45p 32 8C: 
re eee | tite COMMIS ae) 1624p | 2N22 28 2 31 2NS2: 130 13p MJE340 53p 
219A ad 2N3858 e 232A eee u 
47/6.3V 43p 47 6312p 1000 1034p | 2N2 22 37 2N5: 13L_ 1p MJE370 97 
Z20 2220 | 2N385BA  37p 245 BC2 
100/3 V 47 100 14p ay 22p 31p | 2N5 C213LB 13p MJE371 98p 
3 8p 2N2221 2N3859A IN5246 8 9: 
a ed ore mae ie | mazaeo sip | aun Berit tap MuessY Sap 
acitor 2N: 2N. 248 65, 
rood 260" 7p Koerlelpaabaes io [EEAECeeye 728 | oN3877A mee ollicaneaae dete ee ME 1080" 388 
win 2N2223 | 2N3900 266 65 
in 2% ampi6p 3A 4.15 1 30p | 2N5: BC214L_ 10p MJE2901 3. 
MINI FILM Twin 2% ner 2N222: 2N390 2N5293 13; 99p 
Core 2% amp 3 39p 02—«6.65 8C214LB Pp MJE2955 
MULLARD 3 18 | 2N230: 2N391 2N5294 14p 5 69p 
25p 103 15p BC214LC MJE305: 
TRIMMERS. e6amp 31p | 2N2368 2N391 2N5295 14p 1 1.00 
3 Core 6 amp 369 19p 3904 15p BC237 MP811 
1.4 - SpF 3 Core 13. amp 2N2. 18p 2 15p | 2N5296 A 6p 12, 1.39 
105 BC237. MP81 
(800MHz) —23p 2nzeeg SP | Nga isp | 2Ns298 BC2378 «17p MP8121 1.35 
2-10 pF 2N2405 2N3906 2N5302 18p 2 1.40 
2 QO 1.15 2N3945 85p 3 BC237C MP812: 
icoomtiz) 27» Nee ee 30p J 2N530: 238 4p NPB123 1.16 
2. 22pF eect aNeatoe aoe lll. 2N3a62 1.42 | 2N5305 BC238A ISP Mpesi2 139 
(s00MH2 29 ncae perull Rencass mates ose maces oN6306 8C2388 —16p MPF102  39p 
5.5 - 65pF 33 25 5p | 2Ns3 238C —17p F103 -29p 
6 8 Core 483 Pp IN4031 8C: MPI 
(200MHz) _ 36p. Cae EN ee 3na032 68 2Nes08 ac239, 18 MEF104 28 
G30VDC 250VAC 50 Core 2N2491 8.00 | Oaage ae 2N5355 scase8 up ea Os ae 
POLYESTER Screened ay ane ee edd 109 | 2Nsa58 eee ip MEEI2n 168 
cal 1 2N' 22p 27p 
Single 4 12p 14059 17p 8C250 MPS3638 
10nF 12p) Stereo 2p | 2N271 600 2N 12, 2N5367 50A 23p 40p 
0 P BC2! MPS3640, 
15nF Had Min Single 12p | 2N2848 20 ee Nacere eaceallwaneasi 8C2508 -24p $4356 60p 
189) reo V6 | 2N2875 2. 2N4061 N5415 25p Mit 
cae ering, | ia ig | M8 | Re ca Nrssere 
F 2N2% : 2 ; IN5447 26p 37; 
ISone tp ‘Core 1 Screen, | 2N2892 3.00 oy ee 2nesae Beasts 2p MPses60 320 
S4p | 2 2N544: 8C251C —-.28p S6562  32p 
Pe) Eee a ieee ast 2N5450 22p Me 
Core Bp auagos. ee | 20s 120 | 2Nsssc aczsze 25 MPSA0s 5p 
2N29 2N41 2N5457 52C  _2dp 0 28 
2N2906A —30p 2N4122 0 45p 2NS458 8C2 3 22p MPSA10 By 
SOT eee oNsizae oats NS459 8C25: 23p MPSA12 —23p 
1008 10M bie beat Ae roa EEE Eel behesies Hecker MAT pe 
2N29: i 2N4125, 1 5 
2N2923  28P All Naas arc Beaty Beare 220 MPSAI6 —30p 
Cermet 20 Turn 4 18p 0 75p f 2NS. BC256A B MPSA18 5p 
Preset: Flat . 2N B 27p 
Precidion Fi 30082 ise aNzeee eae Peer peal (epeete 8C256 le MPSA20 48 
$09.1 N2926 10p N4222 97p 8c2 2 
20012. 5005? eT eva sae IN | NB BNei80 Heee eT eee Be 
1K, 2k. 5K Heda) | EAE a fe 2N4224 G8 | 2NSd92 8c258 
30K. 20K. 1OWay GBP | FN3019 BOD pee Gabe Let igin 
Sore oaks 24 Way = 1852p | 3n3053-27p 2N4236__45p 
"98p enc’ 40 Way = 210p | 23054 
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advertisement 


elektor march 1983 


CRICKLEWOOD-STOCKING PARTS OTHER STORES CANNOT REACH! 


Items not fully covered on this list include: OPTO: 7 seg LEDs, LCDs, bezelled LEDs, Lamps, Lampholders. FUSES: 20 mm, 
1% inch, slow or quick blow, Fuseholders. CONNECTORS: DIL, DIN, Phono, 1 mm, 2mm, 4 mm, Bulgin, USA, |.£.C. KNOBS: 


Plastic, Aluminium, Anodised, Collet, Pointer. SWITCHES: Toggle, Biased, Rocker, Rotary, Slide, DIL, Push. METERS: LCD, 


Analogue, Test and Panel. TOOLS: Pliers, Cutters, Strippers, Trimmers, Cable Cutters. And much, much more 

All in stock items (that's 95%) posted same day. OFFICIAL ORDERS FROM SCHOOLS, GOVT. DEPTS ETC. WELCOME 
OVERSEAS ORDERS WELCOME (CWO + ADEQUATE POSTAGE) QUANTITY DISCOUNTS BY NEGOTIATION. 
CRICKLEWOOD ELECTRONICS LTD, 40 Cricklewood Broadway, London NW2 3ET, Tel: 01 4520161, Telex: 914977 


ALL STOCK BRAND NEW FRANCHISED ORIGIN 


TIS60 
TISs62 
TIS64 
TiS87 
TIS88A 
TIS9O 
TISs91 
TIS92 
TIS93 
VNIOKM 
VN46AF 
VN66AF 
ZTX107 
2TX108 
2Z2TX109 
ZTX300 
2TX301 
ZTX302 
ZTX303 
2TX304 
2TX310 
2TX311 
2TX312 
2TX313 
2ZTX314 
217X320 
2TX330 
27X34) 
ZTX500 
ZTX501 
2TX502 
ZTX503 
ZTX504 
2Z7X510 
2ZTX530 
2ZTX531 
ZTX650 


1N3493 
1N3493R 
1N3602 
1N3604 
1N3766 
1N3768 
1N3768R 
1N4001 
1N4002 
1N4003 
1N4004 
1N4005, 
1N4006, 
1N4007 
1N4009 
1N4148 


Small diffused 
R20 

G20 12p 
Y2D  12p 
Micro 0.17 
RID 25 
G10 _27p 
YIO 2p 


ZENER DIODES 
400-500 mw 
E24 Series 
2.4-47V Bp 


LM381AN 2.26 
LM381N 1.40 
LM382N 1.12 
LM383T 3.40 
LM384N 1.40 
LM386N1 88p 
LM386N4 1.20 
LM388N 2.43 
LM391N60 1.70 
LM391N80 1.93 
LM392N 76p 
LM393N —_96p. 
LM394H 3.80 
LM396K 13.52 
LM709N8 


$042P 

TA7210 
TA7204 

TA7205, 
TA7222 
TA7310 
TAA263 
TAA300 
TAA320 
TAA350 
TAAS21 
TAAS22 
TAASSO 
TAAS6O 
TAA5S70 . 
TAAG21AX1 
2.75 
1.50 
1.70 
2.60 
2.50 
2.63 
2.45 


1.3 Watt 
E24 Series 
3.3-82V 15p 


Large clear 

RSC 12p 

Gsc 7p 

Y5SC 7p 
Super bright 
Large (100 

times brighter) 
R5U_38p  23p 
GSU 2p 34p 


2.5 Watt 
E24 Series 
7.575V 1.10 
5W wire ended 
following 
1N41 voltages only 
inaaae 3V3, 3V6, 4V3, 
1N4517 4V7, 5V6, 7V5. 
1N5172 8V2, 8V7, 9V1, YSU 42p 3p 
1N5176 10V. 12V; 20v. Tn-colour 
1N5400 33V. SIV, 62V. fat 
1N5401 68V 1.25, RGY8 8p 78p 
1N5492 ——_$___ 
1N5403 10W Pos. Stud 
1N5404 Following 
1N5405 voltages only 
1N5406 7V5, 13, 18, 20, 
1N5407 24, 27, 30, 33, 
1N5408 88; 82, 91, 100, 
1N5024 110 1:26 
15625 — 
1NS626 20W Pos. Stud 
1N5627 (BZY93 series) 
1844 E24 values 
1131 7V5-75V 
18134 
18421 
18421R 
ario > 18940 
ST2 1941 
18961 

AAII9 
AA129 
AA144 
AAY30 
AAY33 
AAZI7 
BA100 
BA102 
BAI15, 
BA133 
BA138 
BAI42 
BA144 
BAI55 
BA156 
BA182 
BA201 
BA202 
BA316 
BA317 
BA318 
BAV10 
BAVI9 
BAV20 
BAV49 
BAX13 
BAX16 
BAY38 
BAY44 
BAY93 
8B1038 
BB103G 
881048 
8B104G 
8B105 
BBI05A 
8B105B 
BB109G 
BY126 
BY127 
BY134 
BY182 
BY188A 
BY 206 
BY207 
BY223 
BY297 
BY299 
BYW15-800 1.40 
BYW11-1000 

2.00 
BYW12-100 1.30 
BYW12-200 1.40 
BYW12-400 2.00 
BYX10 ——-36p | TIL138 
BYX50-200R TILI39 

2.00 | 111209 
BYX55-350 62p | TIL211 
BYX71-350 1.10 | TiL212 
BYX71-600 1.52 | 11224 
1nT3s TiL228 
ire i | Tne 
1TT923 aa 
1TT2002 mth 
MZ2361 uote 


OA10 
anal NEW OPTO 
DEVICES 


TAAG61A 
TAA661B 
TAA700 
TAAQ30 
TAA930B 
TAA970 
TAA991D 2.45 
TAD100-—-2.00 
TBA120AS 69p 
TBA331 1.50 
TBA341 2.05 
TBA395 «1.65 
TBA396 1.50 
TBA450 1.95 
TBA4GO 1.53 
TBASOO 2.97 
TBASOOQ 3.11 
TBASIO 2.95 
TBAS10Q 3.05 
TBAS20_ 2.57 
TBAS20Q 2.75 
TBAS30 2.55 
TBAS300 2.76 
TBAS4O 2.72 
TBA5S40Q 2.74 
TBASSO 3.25 
TBASSOQ 3.27 
TBAS6OC 2.87 
TBAS70_—-.2.37 
TBAS700 2.48 
TBAS81 3.11 
TBAG41 —-3.00 
TBA651 1.90 
TBA673 4.15 
TBA700_—-2.38 
TBA7000_ 2.47 
TBA720AQ 2.60 
TBA750 
TBA7500 
TBA790A 
TBA800 
TBA810 
TBA820 
TBA820M 
TBA920 
TBA9200 
TBASS5SO 
TBA990 
TBAS900 
TCA10S 
TCA160C 
TCA220 
TCA270 
TCA440 
TCA450 
TCA640 
TCA650 
TCAG660B 
TCA730 
TCA740 
TCA750 
TCA760 
TCA800 
TBA8000 
TCA830S 
TCA910 
TCA940 
TDA1002 
TODA1003 
TDA1004 
TOA1005 
TOA1010A 
TDA1022 
TDA1024 
TDA1034 
TDA2020 
TDA2030 
TDA2522 
TDA2530 
TOA2540 
TDA2541 
TODA2560 
TDA2571 
TOA2581 
TOA2590 
TDA2591 
TDA2600 
TDA2610 
TDA2611A 
TOA2640 
TDA3000 
TLO61 

TLO62 

TLO64 

TLO71 

TLO72 

TLO74 

TLO81 

TLO82 

TLOB3 

TLO84 

TL170 

TL430 
UAA170 
UAA180 
ULN2003 
UPCS75C2 
UPC1156 
XR2206 
2N414 

ZN419 
2N1034 
2N1040 
2Z2TK22 

ZTK33 


LINEAR ICs 
AY1-5050 95p 
AY3-8910 5.39 
AY38912 5,59 
AY5-2376 5.89 
CA3000 4.80 
CA3001 4.95 
CA3002 4.60 
CA3005, 3.15 
CA3007 
CA3010 
CA3012 
CA3013 
CA3014 
CA3015 
CA3018 
CA3018A 
CA3020 
CA3020A 
CA3021 
CA3022 
CA3026 
CA2028A 
CA3028B8 
CA3029 
CA3030A 
CA3033 
CA3034 
CA3036 
CA3039 
CA3041 
CA3042 
CA3043 
CA3046 
CA3047 
CA3048 
CA3049 
CA3050 
CA3051 
CA3052 
CA3053 
CA3054 
CA3059 
CA3060 
CA3062 
CA3065E 
CA3068 
CA3070 
CA3071 
CA3075 
CA3076 
CA3078T 
CA3080 
CA3080A 
CA3080E 
CA3081 
CA3085 
CA3086 
CA3089E 
CA3090AQ0 
CA3130E 
CA3130T 
CA3140E 
CA3140T 
HA1366W 
HA1388 
1CL7106 
1CL7107 
ICL8038 
1CM7555, 
07120 
LC7130 
LC7137 
LF347 
LF3§1_ 
LF353 
LF355 
LF356 
LF357 
LF13201 
LF13331 
LF13741H 
LF13741N 
LM10CH 
LM11CH 
uM114 
LM137K 
LM301AH 
LM301AN 
LM305AH 
LM305H 
LM307H 
LM307N 
LM308AH 
LM308AN 
LM308H 
LM308N 
LM309K 
LM310H 
LM310N 
LM311H 
LM311N 
LM317K 
LM317MP 
LM318H 
LM318N 
LM319H 
LM319N 


15p 
LM741CN1480p 
LM747CN  69p 
LM748CH 1.00 
LM748CN 35p 
LM1303N 1.20 
LM1304N 2.50 
LM1305N 3.10 
LM1307N 2.75 
LM1310N 1.45 
LM1330N 2.25 
LM1458 = 44p 
LM1496, 1.08 
LM1800 (3,24 
LM1801 2.99 
LM1812 8.00 
LM1818 2.99 
LM1820 2.15 
LM1828 4.79 
LM1830 2.44 
LM1845 4.12 
LM1848 
LM1850 
LM1871 
LM1872 
LM1886 
LM1889 
LM2907N 
LM2907NB 
LM2917N 
LM2917N8 
LM3524 
M3301 
LM3302 
Lm3401 
LM3404 
LM3405, 
M3900 
M3905, 
LM3909 
LM3911 
M3914 
LM3915 
LM3916 
LM4250CH 
LM4250N 
LM13600 
MB3712 
MB83756 
MB8719 
M53200 
MC1303= 
LM1303N 
MC1304= 
LM1304N 
MC1305= 
LM1305N 
MC1307= 
LM1307N 
MC1310= 
LM13010N 
MC1330= 
LM1330N 
MC1352 
MC1456 
MC1458= 
LM1458 
MC1466L 
MC1495L 
MC1496= 
LM1496, 
MC3340 
MC3401= 
LM3401 
MC3403= 
LM3403 
MC3405= 
LM3405 
NES31N 
NES40OL 
NE543N 
NES44N 
NES5SS 
NESS6 
NES58 
NES60 
NE565 
NES66 
NE567 
NES570 
NES71 
NE5534 


2.00 


OPTO 

ELECTRONICS 
2N5777 
2N5778 
2N5779 
4N25 
BP100 
BP104 
BPX?5 
BPX29 
BPX48 
BPX60 
BPX61 
BPX63 
BPX79 
BPX86 
CQx13 
CQx23 
CQx33 
LD30A 
LD36A 
LO37A 
LD52A 
LOS6A 
LO57A 
LOS2C 
LDS6C 
LOS7C 
LO80A 
LO86A 
LO87A 
0242 
0271 
L046) 
LO466 
L0468 
vp471 
0476 
LD478 
10479 
0481 
LO486 
Lo488 
L0489 
LO599 
ORP12 
RPY60 
RPY63 
TIL32 
TIL63 
TIL64 
TIL6S, 
TIL66 
TIL67 
TIL78 
TILB1 
TIL99 
TILI16 


THYRISTORS 
Sensitive Gate 
‘Small Signal 

IN5060 


4,8 & 12 Amps 
Texas ro 


TICIO6A 46p 
TIC106B 47p 
TIC1O6C 48p 
TIC106D 59p 
TIC106M 68p 


TIC1I6A 68p 
TICI16B 68p 
TICII6C 71p 
TIC116D 73p 
TIC116M 80p 


TIC126A 72p 
TIC1268 72p 
TIC126C 73p 
TIC1260 77p 
TIC126M S5p 


PyP ENON WU RASDENAONWEONS 
GBaSRSSags 


Seer ahvennag 


SIEMENS 
THYRISTORS 
1.2 amp plastic 
Bst B0106 (100V) 


60p 
Bst B0113 (200V) 
70p 
Bst BO146 (700V) 
1.12 


4.7 amp plastic 
Bst BO206 (100V) 


80p 
Bst 80213 (aeav) 
Bst BO246 vob 


2.00 
TV Thyristors 
2N4444— ‘1.80 
BT101-500R 1.40 
BT 


1.50 
Brite Use 
TIC116M 
BT119 
BT120 
§eT121 


+ BT139/600 , oa30 


OA91 
Oag5 
OA200 
OA202 
RASSOBAF 
SPD9000 
SPD9002 


1.70 
1.50 
1.30 
2.50 


TRIACS 
Texas 400V 
T0220 Case 
TIC206D(4A) 66p 
TIC225D(6A) 74p 
TIC226D(8A) B8p 
Te 


inc, Superbright 
see next column. 


POWERFET 
AMP MODULES 
FROM 
PANTECHNIC 
now available 


2 amp type 

Square with hole 
v1 

$02 (200) pi from LONDON. 
$04 (400) 40p| ‘Send 

$08 (800) §5p| s.a.¢. for 


TIC246D( weal 
1,22 
ices i208 


ricasso1asal © SAD1024A 


SAS560 
SAS570 
SAS580 
SAS590 
SFF96364 
$L470 
SL490 
SL610C 
SL611C 
SL612C 
SL620C 
SL621C 
SLE623C 
SL630C 
SL640C 


specs. 
PFA100 16.00 
PFA200 22.55 
10,000 mF 

80V 4.10 


BRIOGE 
RECTIFIERS 
(PIV shown in 

brackets) 

1 amp type 


Other Triacs 
2N5756 ios) 


2N6155 wrorzi 
40432 (Quadrac) 
2.23 
40486 (TOS) 1.65 
40512 2.70 
40576 (TO66) 
3.33 


1.82 


D. CONNEC- 
TORS 25 WAY 
Solder type 
Male 

Fmale 
Angled PCB 
Male 

Fmale 
Covers 


79XX Series Volt 
WO8 (800) : 


‘6 amp type 


Square with hole wed 


Regulators 
LM324N 29 
LM337K 4,75 
LM337MP 1.65 
LM337T 1.99 | SL641C 
LM339AN 1.60 | SN76001N 
LM339N — 47p SN76008 
LM340 — See SN76018 
78XX Series Volt SN76003N 
SN76013N 
SN7023N= 
SN76033N 
SN76033N 
SN76110 
SN76115 
SN76116 
SN76226 
SN76228 
$N76477 
SN76530 
SN76550 
SN76666 
soaiP 


40842 


PWO! (100) 

PW02 (200) 78p 
PW04 (400) 85p. 
PW06 (600) 90p 


DIODES 
1N34A 
1N821 
1N823 
1N914 
1N916 
1N1190 
1N1192 
1N1194 
1N1194A 
1N1196A 
1N1198A 
1N1201A 
1N1204A 
1N1206 
1N3063 
1N3065 
1N3492 


25 amp type 
Metal clad with 
Regulators 


LM345K 
LM348N 
LM349N 
LM350K 
LM359N 
LM360N 
LM376N 
LM377N 
LM378N 
LM379S 
LM380N14 75p 
LM380N8 1.50 


oPpTO 
DEVICES 

New LEDs 

Now in stock 

Re=red 

G = green 

Y = yellow 

Large diffused 

i 


%& THE LAZY WAY Phone your order through on Access, Barclaycard, Visa or American Express 
for immediate service; no extra charge, no minimum order. 

% THE TRADITIONAL WAY Send cheque, PO or credit card number. Cash not encouraged but 
accepted (no coins please). All in stock items shipped same day. 

% THE IDEAL WAY Call in and collect. We are on the main Edgware Rd (A5) just 13 
Staples Corner and approx 3 miles from Marble Arch. 

VAT Please add VAT at the current rate to all orders except books. VAT not chargeable abroad 
POST, PACKING & INSURANCE Standard small order charge is 70p (more for heavier goods) 
Export orders minimum £1.50. 


miles from 


8228 
8238 
8243 


2.50 | 2.097152MHz 

5.75 3.50 
4.68 3.2768MHz 1.50 
8.65 | 4.00MHz 3.00 


3.15 4.194394MHz 
7.95 


10.00 
2.48 
4.00 
4.00 
4.40 


7418123 
74LS124 
74LS125 
74LS126 
74LS132 
748136 
74LS138 
748139 
748145, 
74LS147 
74LS148 
74LS151 
74LS153 
74LS154 
74LS155 
74LS156 
748157 
748158 
74/8160 
74LS161 
74LS162 
74LS163 
74LS164 
748165 
74LS168 
74/8169 
748170 
74L8173 
74L8174 
74LS175 
74LS181 
748183 
74LS190 
74LS191 
74.8192 
74LS193 
74LS194 
74LS195 
74LS196 
74LS197 
74S221 
74LS240 
74LS241 
748242 
74LS243 
74LS244 
74LS245 
748247 
74LS248 
74LS249 
748251 
748253 
7418257 
74LS258 
74259 
74LS261 
74LS266 
74LS273 
74LS275 
748279 
74LS280 
748283 
74LS289 
74LS290 
748293 
74295 
74LS298 
74LS299 
748323 
74LS324 
748325 
74LS326 
74LS327 
74LS347 
748348 
74LS352 
748353 
74/8362 
74LS365 
74LS366 
748367 
74LS368 
74LS373 
74LS378 
74LS386 
74LS390 
74393 
74L$395 
748396 
74LS398 
74LS399 
74LS445, 
74LS490 
74LS540 
74LS541 
74L S640 
74LS641 
74L8643 
741.8644 
74LS669 
74LS670 
748673 
748674 
74LS688 


4094 69p 
4095 66p 
4096 90p 
4097 2.88 | 8250 
4098 74p | 8251 
4099 90p | 8253 
For higher 8254 
numbers in 40 8255 
Series, substitute 8257 
74C for 40 8259 
prefix, eg 8279 
40107 = 74c107 | 8304 4.50 
8544 1.50 
8601 1.20 
8678CABN19.50 
8832 2.60 


Wubbovunbaad 
TSsGanangaaa 


6.9375MHz 3.50 
8.00MHz 1.75 
10.00MHz 1.75 
18.00MHz 1.99 
20.00MHz 1.99 
27.648MHz 2.60 
48.00MHz 1.75 
100.00MHz 5.50 
5.5 MHz 
Ceramic filter90p 


45 CMOS 
4502 59p 


4503 29) 
4807 3ap | 8833 2.35 


4508 1.19 | 9097 3.00 
4510 35p | 9099 3.00 
4511 agp | 9601 5.50 
4512 zap | 9062 2.50 
4514 17 | Z80AcTC 265 
4515, ck Z80ADART 
4516 59p 
4518 

4519 

4520 

4521 

4526 

4527 

4528 


4532 
4534 
4536 
4538 
4539 
4543 
4553 
4555 
4556 
4560 
4566 
4569 
4584 


74L TTL 
74L02 1.00 
7410 1.70 
74L47 
7474 
7485 
7486 
74L93 


74L98 VALVES 


8.00 | 0Y86/87/802 
Z80ADMA 10.00 

Z80APIQ 2.80 
ZN425E8 3.39 
ZN426E8 3.39 
ZN427E8 5.99 
ZN428E8 4.05 


VOLTAGE 
REGULATORS 
(See also 
Linear ICs) 
~ Positive — 
100 mA 
78LO05A = 30p 
78L12A —-30p 
78L15A —- 30p 
78L24A  30p 


100 mA TOS 
78LO5CH 
78L12CH 
78L15CH 
78L24CH  80p 
500 mA T0202 
7805M 47p 
7812M 47p 
7815M 47p 
7842M 47p 

1 Amp T0220 
7805T 
7812T 
7815T 
78247 
1.5 Amp TOO3 
7805K 1.39 
7812K 1.39 
7815K 1,39 
7824K 1.39 


74C00 
74C04 
74C10 
74C14 
74C20 
74C30 
74C42 
74C48 
74C73 
74C76 
74C83 
74C85 
74C86 
74C89 
74C90 
74C93 
74C95 
74C107 
74C151 
74C154 
74C157 
74C160 
74C161 
74C162 
74C163 
74C164 
740165 
74C173 
74C174 
740175, 
74C192 
740193 
74C194 
74C195, 
74C200 
74C221 
74C901 
74C902 
74C903 
74C904 
74C905 
74C907 
74C908 
74C911 
74C912 
740914 
74C915 
740918 
74C9200 
74C922 
74C923 
74C925, 
74C926 
74C928 
74C929 
74C930J 
74C932 


SIS8BS8xSaS3BNRK 


NNABVNNNENNNARN ONS WU ANONNa ao 


BBSIeRuSRBSRB 


PLUGS & 
SOCKETS 
UHF PL269 types 

Low los 
superior q 
502 


Lino plug 
Reducer 
Round skt 
Sar skt 


— Negative — 
100 mA TO92 
79L05 
79L12 
7915 
500 mA TO202 
7905M 55p 
7912M 55p 
7915M 55p 
7924M 55p 
1 Amp. T0220 
7905T 44p 
7912T 44p 
7915T 44p 
7924T 44p 
1.5 Amp. TOS 
7905K 
7912K 
7915K 
7924K 


BNC 502 
Plug 
Socket 


2114(200ns) 8p, sockets 


2532 
2564 
2708 
2716 (5v) 


1158 


2.25 
2.11 


‘KEYNECTOR’ 
Bare Wire Mains 
Safety Block 
£7.95 


RELAY (MINI) 
4 pole 2 way 
752 6-12V 

3. amp contacts 

£2.80 


9. 
47 16(200ns) 7p 
4118-3 3.25 
4164 . 
5204 

6116 

6514 

6810 

7489 

74189 

74LS289 
74LS188 
74.8287 
74LS288 


ZERO 
INSERTION 
DIL SOCKETS 
24pin 4.90 
40pin 5.30 


LOGIC ICs 
ine.COMP. 
SUPPORT 
ADC0804 3.95 
ADCO816 14.90 
ADCO817 10.06 
AY5-1013A 3.00 
AY5-2376 5.90 
ICM7555 _ 80p 
INS1671 20.00 
INS1771 20.00 
INS1792 30.00 
MC1466L_ 6.50 
MC1488—-S5p 
MC1489 —_55p 
Mc4024 3.25 
MC4044 3.25 
MK50250 10.00 
MK50398 6.95 
MMS303 6.25 
MM5307_ 12.75 
MM5357_ 22.50 
MM57105 14.00 
_MM57109 12.00 8p 
Mer ieraaice T0220 (TIP 29) 
; ip 
eee 189 | Many other sinks 
HO2E13UG 7.80 | (7 Stock including 
SAA5000 3.00 power sinks, 
SAA5010 7.10 Please phone 
SAA5012 7.10 
SAA5020 5.50 
SAA5030 9.00 
SAA5040. 15.00 
SAA5041 15.00 
SAASOSO 
SAA5052 
TMS6011 
ULB2003A 


CANNON TYPE 
AUDIO PLUGS 
(3 PIN XLR) 
Male i 

Female 


— Variable — 


40 CMOS L200 (2A Pos) 


4000 
4001 

4002 
4006 
4007 
4008 
4009 
4010 
4011 

4012 
4013 
4014 
4015 
4016 
4017 
4018 
4019 
4020 
4021 

4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4030 
4031 

4032 
4033 
4035 
4035 
4036 
4037 
4038 
4039 


2.50 
LM137K 12.00 
LM309K 1.35. 
LM317K 3.42 
LM317MP  95p 
LM317T 1.75 
LM337K 4.60 
LM337MP 1.73 
LM337T 1.75 
LM345K 3.60. 
LM350K 4.50 
LM396K 13.52 


DESOLDERING 
PUMP 
High Quality 
High Suction 
Aluminium 
Anodised with 
Screw in Teflon 

Nose £4.45 
Spare Nose 85p 
1,0003 SOLD 
GREAT VALUE! 


GRAPHIC 
PROCESSOR 
€F9365 £45.00 
EF9366 £45.00 


JACK PLUGS 
Huge Discount 


2’%&mm Mono cri 
24mm Metal 
Mono 20p 
3% mm Mono 12p 
3% mm Stereo 

3 


3%mm Metal 


74S TTL 
74S00 
74802 
74804 
74808 
74820 
74830 
74832 
74840 
74864 
74865 
74874 
74885 
74886 
748112 
748113 
748124 
748132 
748133 
748138 
748139 
748140 
748153 
748157 
748163 
748174 
748175 
748188 
748189 
748194 
74S200 
748201 
748225 
748261 
745262 
748287 


JACK SOCKETS 


74LS TTL 
74L$00 1p 
74L801 1p 
74LS02. 1p 
74803 12p 
74804 -12p 
74LS05 —12p 
74808 = 12p 
74LS10 —-12p 
74US11—12p 
74LS12 2p 
74LS13 9p 
74814 -30p 
74LS15—-12p 
74LS2012p 
74821 12p 
74822. 12p 
64LS2712p 
74828 14p 
74LS30 12p 
74832 13p 
74833 14p 
74LS3714p 
74LS38 —15p 
74840 13p 
74842 -28p 
74L847 3385p 
74L$51 

74LS54 

74LS55 

74LS73 

74US74 

74LS75 

74LS76 

74LS78 

74LS80 

74LS83 

74LS85 

74LS86 

74LS90 

74Ls92 

74893 

74LS95 

74LS96 
7418107 
74L$109 
74112 
74L$113 
74LS114 
7418122 


HEATSINKS 
CLIP-ON 30p 
TO1(AC128) 18p 30p 
TOS (BFY51) 18p 
7018 (BC109) 40 
1 34mm Mono 1p 
3%mm Mono 
Line 20p 


BOOKS (no VAT) 
(Post inc. prices) 
Towers 
Transistor 
Rechargable Manual (Bible) 
Batteries: 10.50 
Ginanteea TTL Data 3.95 
minimum 500. Data conversion 
charges 4.50 
HP2(1,2AH)2.10 | Volt. Reg Date 
HP2(4AH) 4.75 3.9 
HP7 (%AH) 99p 
HP11(1.2AH) 
2.29 
Chargers 
TYPE H: 
Adjusted to 6 
of any HP type 
24826). Above £15.59 


748289 i awe P: 
748301 f : reuperae 
748470 + 
748471 HP7 (Up to 4 

748473 atatime) £5.85 
748474 
748475 
748571 
748573 


Interface Data 
3 
Memory applic 
4 


Audio Radio 
Hbk 4.60 
Special function 
handbook 3.95 


COAX (TV) 
‘All Metal 
Plug 26p 
Socket 2p 
Line Skt 40p 


£5.50 


QUARTZ 
CRYSTALS 
Please enquire 
about types 
not listed 
32.768KHz 99p! 
100KHz 2.49 750V (AC) 
200KHz 2.791 Incredible at 
1,.00MHz 2.89) £34.50 
1.008MHz 2.74! (SAE brings 
2.00MHz 2.24 specs) 


3% DIGIT 
Cc 


LCD 
MULTIMETER 
2.amps AC OC 
IKV (DC) 
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MULLARD SPEAKER KITS 


A PURPOSELY DESIGNED 40 WATT R.M.S. 
8 OHM SPEAKER SYSTEM RECENTLY 
DEVELOPED BY MULLARD’S SPECIALIST 
TEAM IN BELGIUM. Kit comprises a Mullard 8” 
Woofer with foam surround and aluminium 
voice coil. Mullard 3” high power dome 
tweeter. B.K.E. built and tested crossover, 
based on Mullard circuit combining low loss 
components, glass fibre board and recessed 
loudspeaker terminals. Recommended cabinet 
size 240 =» 216 x 445 mm. 

A superb sound at a relatively low cost. 
Complete with instructions. Price £14.90 + 
£1.50 p&p per kit. 


New 5” 30 watt mini version of above now avail- 
able. 
Recommended cabinet size 180 x 155 x 295mm 


Price £13.90 + £1.00 p&p per kit. 


STEREO CASSETTE TAPE DECK MODULE. 
Comprising of a top panel and tape mechan- 
ism coupled to a record/play back printed 
board assembly. Supplied as one complete 
unit for horizontal installation into cabinet or 
console of own choice. These units are brand 
new, ready built and tested. 
Features: Three digit tape counter. Auto- 
stop. Six piano type keys, record, rewind, 
fast forward, play, stop and eject. Automatic 
record level control. Main inputs plus 
secondary inputs for stereo microphones 
Input Sensitivity: 100mV to 2V Input Im- 
pedance: 68K. Output level: 400mV to both 
left and right hand channels. Output Im- 
pedance: 10K. Signal to noise ratio: 45dB. 
Wow and flutter: 0.1°o. Power Supply re- 
quirements: 18V DC at 300mA. Connections: 
The left and right hand stereo inputs and 
Outputs are via individual screened leads, all 
terminated with phono plugs (phono sockets 
provided). Dimensions: Top panel 5!21n x 
i1)ain. Clearance required under top panel 
2) ain. Supplied complete with circuit dia 
gram and connecting diagram. Attractive 
black and silver finish 
oes) Price £26.70 + £2.50 postage and packing 
Supplementary parts for 18V D.C. power supply 
(transformer, bridge rectifier and smoothing 
capacitor) £3.50. 


6 pane type keys 


NEW RANGE QUALITY POWER LOUD- 
SPEAKERS (15"', 12”’ and 8"'). These 
loudspeakers are ideal for both hi-fi and 
disco applications. Both the 12) and 15 
units have heavy duty die-cast chassis 
| and aluminium centre domes. All three 
| units have white speaker cones and are 
| fitted with attractive cast) aluminium 
(ground finish) fixing escutcheons 
Specificat.on and Price 


15°° 100 watt R.M.S. Impedance 80hm 
59 oz magnet, 2) aluminium voice coil 
Resonant Frequency 20Hz. Frequency 
Response to 2.5KHz. Sensitivity 97dB 
Price £32 each £3.00 Packing and Car- 
riage each 


12° 100 watt R.M.S. Impedance 8 ohm, 50 oz magnet. 2) aluminium voice coil 
Resonant Frequency 25Hz. Frequency Response to 4KHz. Sensitivity 95dB. Price 
£23.70 each. £3.00 Packing and Carriage each. 


8° 50 watt R.M.S. Impedance 8 ohms, 20 oz. 1%" aluminium voice coil, Resonant 
Frequency 40Hz, Frequency Response to 6KHz, Sensitivity 92dB. Also available with 
black cone fitted with black metal protective grill. Price: White cone £8.90 each. Black 
cone/grill £9.50 each. P & P £1.25 each 

PIEZO ELECTRIC TWEETERS MOTOROLA 

Join the Piezo revolution. The low dynamic mass (no voice coil) of a 
Piezo tweeter produces an improved transient response with a lower 
distortion level than ordinary dynamic tweeters. As a crossover is not 
required these units can be added to existing speaker systems of up 
to 100 watts (more if 2 put in series). FREE EXPLANATORY LEAFLETS 
SUPPLIED WITH EACH TWEETER. 


TYPE ‘A’ (KSN2036A) 3" round with protective 
wire mesh, ideal for bookshelf and medium 
sized Hi-fispeakers. Price £3.45 each. 


TYPE ‘B’ (KSN1005A) 3°)" super horn. For 
general purpose speakers, disco and P.A 
systems etc. Price £4.35 each. 


TYPE ‘C’ (KSN6016A) 2" - 5" wide dispersion 
horn. For quality Hi-fi systems and quality 
discos etc. Price £5.45 each. 


TYPE ‘D’ (KSN1025A) 2” - 6° wide dispersion 
horn. Upper frequency response retained 
extending down to mid range (2KHz). Suitable 
for high quality Hi-fi systems and quality 
discos. Price £6.90 each. 


TYPE ‘E’ (KSN1038A) 3%" horn tweeter with 
TYPE ‘D' attractive silver finish trim. Suitable for Hi-fi 
monitor systems etc. Price £4.35 each. 


TYPE ‘F’ (KSN1057A) Cased version of type 
y ‘E’. Free standing satellite tweeter. Perfect 
ca add on tweeter for conventional loudspeaker 
systems. Price £10.75 each. 
U.K. post free (or SAE for Piezo leaflets). 


me “SK BLK, ELECTRONICS seme. 


| Ginn 
| 37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex SS9 5TY We as 


%& SAE for current lists. %& Official orders welcome. %& All prices include VAT. # Mail order only. % Allitems packed (where 
applicable) in special energy absorbing PU foam. Callers welcome by prior appointment, please phone 0702-527572. 


BK ELECTRONICS 


Prompt Deliveries 
VAT inclusive 
prices 
Audio Equipment 
Test Equipment 
by 
Thandar 


(vp 1000 MONO DISCO MIXER 


A superb fully built and tested mixer/pre-amp with integral power supply. 4 
Inputs 2 turntables (ceramic cartridge). Aux. for tape deck etc., plus Mic. with 
override switch, all with individual level controls. Two sets of active tone controls 


(bass and treble) for Mic. and main inputs. Master volume control. Monitor output d 
with select switch and volune control. an 
Outputs Main 750 mV Monitor 500 mW into 8 ohms. Supply 220/240V AC50/60Hz Leader 


Size 223” x 4” x 23” price £39.99 + £2.50 P&P 


1K.WATT SLIDE DIMMER KEYBOARDS 


© Controls loads up to 1KW SEASeeeees ee & 
@ Compact size Aang s 
arn 8” aye ame 
16 | 
© Easy snap in fixing through 
panel/ cabinet cut out 


a 
i MEMBRANE KEYBOARDS 
bd uae Disc case manufactured from a tough poly- 
ull wave control using 8aMp_—_ carbonate film mounted on Imm 
trac glass fibre printed circuit board 
@ Conforms to BS800 assembly incorporating silver plated | 


® Suitable for both resistance contacts. 


- 16 way numeric keyboard 
and inductive loads Standard keyboard providing 0-9 
Innumerable applications in and A-F functions. > 
industry, the home, and discos Size: 100mm x 100mm Price: £5.99 + 35p p&p 
theatres etc Alpha Numeric Keyboard Full 
. Z size 55 key non encoded keyboard 
Price: £11.70 each + 50p P&P with the commonly — required 
(Any quantity) functions in a Qwerty array. Matrix 
output via a 16 pin DIL socket. 
Size: 350mm x 102mm Price: £13.99 + 50p p&p 


BSR P256 TURNTABLE 


P256 turntable chassis @ S shaped tone arm 
@ Belt driven ® Aluminium platter @ 
Precision calibrated counter balance @ Anti 
skate (bias device) @ Damped cueing lever 
@ 240 volt AC operation (Hz) @ Cutout 
template supplied @ Completely manual arm 
This deck has a completely manual arm and is 
designed primarily for disco and studio use 
where all the advantages of a manual arm are 
required 


Price: £28.50 + £2.50 P&P 


POWER AMPLIFIER MODULES _ 
100 WATT R.M.S. AND 300 WATT R.M.S. 
MODULES 


Power Amplifier Modules with integral toroidal 
transformer power supply, and heat sink. Supplied 
as one complete built and tested unit. Can be fitted 
in minutes. An LED Vu meter is available as an 
optional extra. 


SPECIFICATION: 
Max Output Power: 110 watts R.M.S. (OMP 100) 
310 watts R.M.S. (OMP 300) 

Loads: Open and short circuit proof. 4-16 ohms. 
Frequency Response: 20Hz — 25KHz +3dB. 
Sensitivity for Max. Output: 
500mvV at 10K (OMP 100) 1V at 10K (OMP 300) 
T.H.D.: Less than 0.1% 
Supply: 240V 50Hz 
Sizes: OMP 100 360 x 115 x 72mm 

OMP 300 460 x 153 x 66mm 
Prices: OMP 110 £31.50 each + £2.00 P&P 

OMP 300 £89.00 each + £3.00 P&P 

Vu Meter £6.50 each + 50p P&P 


Matching 3-way loudspeakers 
and crossover 
Build a quality 6(Owatt RMS system 80hms 


Build a quality 60 watt R.M.S. system 


%& 10” Woofer 35Hz-4.5KHz 
* 3” Tweeter 2.5KHz-19KHz 
* 5” Mid Range 600Hz-8KHz 


% 3-way crossover 6dB/oct 1.3 and 6KHz 


Recommended Cab-size 26” x 13” x 13” 


Fitted with attractive cast aluminium fixing es 
cutcheons and mesh protective qrills which are 
removable enabling a unique choice of cabinet 
styling Can be mounted directly on to baffle 
with or without conventional speaker fabrics 
All three units have aluminium centre domes 
and rolled foam surround Crossover com 
bines spring loaded loudspeaker terminals and 
recessed mounting panel 

Price £22.00 per kit + £2.50 postage and pack 
nq Available separately. prices on request 


12" 80 watt R.M.S. loudspeaker. 

A superb general purpose twin cone loud 
speaker. 50 oz. magnet. 2. aluminium 
voice coil. Rolled surround. Resonant fre 
quency 25Hz. Frequency response to 
13KHz. Sensitivity 95dB. Impedance 80hm 
Attractive blue cone with aluminium 
centre dome. 

Price £17.99 each + £3.00 P&P. 
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UNIVERSAL NICAD CHARGER TYPE FC4 
£24.50+ £1.50 PaP 


: 240 V AC 60 Watts. 


Power requirement 


Constant current 
generator : Variable from 10 mA to 
4 amps, Log Scale. 
‘Regulation OK’ lamp 
extinguishes on too high a 


load. 

Auto Timer : Variable from 1 min. to At 4 amp rate “=D Gells®aaee eee 60 mins. 
60 mins. + 14 hrs. switched G'Cellsvscee st. 30 mins. 
position. 506 C Cells .... 18 mins. 
Manual start and stop AA Cells ...... 7 mins. 
buttons. 

Timer on lamp. (Note: Lower currents and longer times may of 

Other indicators : Power on lamp, mains course be used) 
switch on current control 
knob. 

Capabilities : Will trickle charge at SOUTHERN TECHNICAL 
14 hrs. rates up to 12, SYSTEMS, 

1.2 V Cells or 2 110 mAH UNDERLYN FARM, 
8.2 V mass plate cells. MAIDSTONE ROAD, 
Will fast charge up to 7 of MARDEN, 

most types of sintered KENT TN12 9BE 


1.2 V cells within one hour. Telephone Maidstone 831022 


& The first electronic comic-book 


if 


| OF ELECTRONICS 


| Excitement, entertainment, circuits. 


] Complete with printed circuit board and Resimeter. 


| Further adventures and circuits coming soon — 
| starring Resi & Transi, of course! 


| Elektor Publishers Ltd., Elektor House, 10 Longport, 
Canterbury CT1 1PE, Kent, U.K. 


| Tel.: Canterbury (0227) 54430. Telex: 965504. 
| Office hours: 8.30 - 12.30 and 13.30 - 16.30. 


advertisement 


ELECTROVALUE 


74LS 


74LS00 
74LS02 
74LS04 
74LS05 
74LS08 
74LS10 
74L$11 
74LS14 
74LS20 
74LS30 
74LS32 
74LS37 
74LS38 
74LS42 
74LS47 
74LS51 
74LS73 
74LS74 
74LS75 
74LS76 
74LS85 
74LS86 
74LS90 
74LS92 
74LS93 
74LS107 
74LS112 
74LS123 
74LS125 
74LS126 
74LS132 
74LS136 
74LS137 
74LS138 
74LS139 
74LS145 
74LS148 
74LS151 
74LS153 
74LS155 
74LS156 
74LS157 


NSSSSASVRSBKRRESSRSEU 


74LS17 


7400 
7400 
7401 
7402 
7403 
7404 
7405, 
7406 
7407 
7408 
7409 
7410 


74LS163 
74LS164 
74LS165 
74LS166 
74LS173 
74LS174 


74LS191 
74LS133 
7418195 
74LS196 
74LS197 
74LS221 
74LS240 
748241 
7418242 
74LS243 
748244 
74LS245 
74LS251 
74LS253 
74.S257 
74LS259 
74LS266 
74LS273 
74LS279 
74LS299 
74LS367 
74LS368 
74LS373 
74LS374 
74LS378 
74LS393 


74157 
*74190 
“74191 
-74192 
74193 

74393 


CMOS 
5 4000 
4001 
4002 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4030 
4041 
4042 
4043 
4044 
4046 
4049 
4050 
4060 
4069 
4070 
4071 
4072 


7413 
7414 
7420 
7430 


BREBSERRERSEES 


BBSSREBERSFSLRRRRRSSSSRRARRS 
&SBSSSSEREBSS 


Bao 


4081 
4082 
4093 
4510 
4511 
4514 
4516 
4518 
4520 
4543 
4583 


SASESSEESGG 


Many other 
types in stock — 
see current price 
list. 


All above prices 
are NET and 
shown in pence. 


ANALOGUE 
709C5 
709C14 
723C14 
7415 
7418 
741S 
741014 
741S 
741014 
748C8 
1458C5 
1458C14 


BRRRSISSVSES 


LM380N 


RC4151 
SO41E 
S041P 
S042E 
$042P 
$89 
$1788 
$187 
S566B 
S576A 
S$576B 
S576C 
$576D 
$1469 


SAB321 
SAB321 


SAJ131 
SAJ141 
SAJ205 
SAS231 
SAS251 
SAS580 
SAS590 


TAA761 
TAA761 
TAA765 
TAA861 
| TAAS865. 


LM380NS 
LM381N 
LM382N 
LM3900N 
LM3914N 
LM3915N 
NE555V 
NESS6A 
NES67N 


SAB0600 
$AB3209 


SAB3271 
SAB4209 
SAB8256C 


@ 24 HOUR NORMAL DESPATCH TIME 

@ ESTABLISHED 1965 

@ ALLGOODS GUARANTEED BRAND NEW AND 
TO SPECIFICATION 

APPOINTED SIEMENS DISTRIBUTORS 


NB 


Besans8ed ae 


iS 


te) 
1 


S8el SG SURRRZRsRee 


SDA2007 
SDA2008 
$DA3205 
SDA3206 
SAD1024 


Ww 


SDA5680A 


A 
A 62 
103 


Age 59) 


TAA2761A 
TAA4761A 
TAA4765A 
TAB1041K 
TBA120AS 
TBA120U 
TBA800 
TBA10S 
TBA820 
TBB1458 
TBB1458B 
TCA105 
TCA105B 
TCA105G 
TCA250A 
TCA205K 
TCA335A 
TCA345A 
TCA345W 
TCA671 
TCA780 
TCA871 
TCA955 
TCA965 
TCAS65K 
TCA971 
TCA991 
TCA991K 
TDA2002 
TDA2003 
TDA2030 
TDA40508 
TDA4290 
TDA4600 
TDA4700A 
TDA4718A 
TFA1001W. 
TLO71CP 
TLO72CP 
TLO74CN 
TLO81CP 
UAA170 
UAA170L 
UAA180 
UAA130 
XR2206 
2N414 
ZN424P 
ZN425E 


! 
CRYSTALS 
(in MHz) 
0.032768 
0.100000 
1.000 
1.8432 
2.000 
2.4576 
3.2768 
3.579 
4.000 
4.194 
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CAPACITORS 
Polystyrene, Siemens 


5% Tolerance 160V 


5,7, 10, 12, 15, 18, 22, 27, 33, 39pF 15p; 
47, 56, 68, 82, 100, 120, 150, 180, 220, 
270, 330, 390, 470, 560, 680, 820pF, 1n, 
1n2, 1n5, 1n8, 2n2, 2n7, 3n3, 3n9, 4n7, 
10p; 5n6, 6n8, 8n2, 10n, 13p 

Ceramic Very small 1.8, 2.2, 2.7 etc, up to 
1n 5p each. 1n5, 2n2, 3n3, 4n7, 6n8, 5p; 
10n, 22n, 6p; 33n, 47, 7p: 100n, 8p 
Polyester, Siemens Layer Type 7.5mm 
lead spacing 100V 

In, 1n5, 2n2, 3n3m 6p; 4n7, 6n8, 8n2, 10n 
12n, 15n, 18n, 22n, 33n, 47n, 7p 56n, 68n, 
7p; 82n, 100n, 9p 120n, 150n, 15p; 180n, 
220n, 12p; 270n, 330n, 330n, 390n, 470n, 
15p; 560n, 680n, 24p; 10mm spacing 1uF 
25p: 15mm spacing 2u2 35p; 22.5mm, 
spacing 1uF 400V 50p; 3.33uF 100V 69p; In 
depth stocks. 


ELECTROLYTICS 
9 


ZENER DIODES 
400mV/2.7-35V 7p; 1.3W/303-100V 
15p; 20W/7.5-75V £1.98 


1/63 1000/10 
2.2/25 1000/16 
2.2/63 1000/25 
4.7/63 1000/40 
4.7/100 1000/63 
6.8/40 2200/6 

10/6 2200/16 


13 
9 


REGULATORS 

7805, 7806, 7808, 7812, 7815, 7818, 
7824 each 40p. 78L05, 78L12, 78L15, 
78124 each 32p. 7905, 7906, 7908, 
7912, 7915, 7918, 7924, 79L05, 
79L12, 79115, 79124 each 50p. 


CONNECTORS 


PARALLEL TYPE 


DIN AUDIO. 
i Plug 


Pins plug 
2 &p 16 way 
7p 
1p 
7p 
18p 
20p 
19p 


Mom Ben 


JACK PLUGS 

IC SOCKETS 

pins each 25 for 

8 6 1.20N 
1.60N 
1.80N 
2.20N 
2.40N 
2.80N 
3.00N 
3.60N 
5.00N 


Mono 
35mm 
Stereo 


D- SERIES 


BOXES 


High quality Black ABS plastic or die- 
cast plain or stove grey 


Ww 
47 
50 

110 


40 
50 
6) 


1) 
25 


35 
55 


%p 
1038p 
115p 
134p 
Zp 


2004 
2005 
2006 


21024 
21390 
21391 


Plain Stove Gr 
5001P 90p 5001 
5002P 117p 5002 
5003P 143p 5003 
5004P 162p 5004 
5005P 216p 5005 a 
5006P 314p 5006 


G RANGE professional Instrument 
Cases 
134 
224 
302 


aa 90 44 
160p 140 64 


170 84 


21089 
21090 
21091 


£7.68 
£11.62 
£15.78 


VEROBOX CASES 


to give a completely professional finish to a much valued 


project 


ABS, light grey top: dark grey bottom ~ 2 anodised panels 


TYPE PRICE 
21034 i 
21035 
21036 
21037 
21038 
21039 
21040 
21041 
21042 
21047 
21048 
21049 


SEMICO 


1N914 
1N914B 
1N916 
1N4007 
7N4148 
'N5402 
1N5407 
2N697 
2N706 
2N930 
2N1132 
2N1302 
2N1303 
2N1304 
2N1305 
2N1306 
2N1307 
2N1308 
2N1309 
2N1599 
2N1613 
2N1711 
2N1893 
2N2218A 
2N2219A 
2N2222A 
2N2369A 
2N2484 
2N2646 
2N2904 
2N2904A 
2N2905A 
2N3053 
2N3054 
2N3055 
2N3405 
2N3663 
2N3702 
2N3771 
2N3794 


03 


SaLSERBRRSFRLRRSKRRSSSISRVES 


SB 


NDUCTORS, 


2N3819 
2N3820 
3823 
2N3904 
2N3906 
2N4036 
2N4058 
2N4124 
2N4126 
2N4284 
2N4286 
2N4289 
2N4291 
2N4292 
2N4991 
2N5062 
2N5192 
2N5195 
2N5457 
2N5458 
2N5459 
2N6050 
2N6057 
6F40 
16F40 
40HF40 


40362 
40406 
40408 
40412 
40430 
40594 
40595 
40636 
40673 
A9903 
AANI3. 
AAG 
AANI7 


40361DIS 


BO146 
BO226 
B1906 
BA379 
BAS40-03 
BAS70-03 
BAT14-036 
11.75 
8B409 B 
BC107A,B 16 
BC108A,8,C 16 
BC109B,C 18 
BC121W  30N 
BC122Y 100 
BC125 20 
BC125 20 
BC140 
BC141 
BC147A 
BC149 
BC154 
BC160 
BC161 
BC167A 
BC167B 
BC168A 
BC168B8 
BC169B 
BC169C 
BC177B 
BC178B 
BC179B 
BC182 
BC182L 
BC183 
BC183L 
BC184 
BC184L 
BC202Y 
BC212 
BC212L 
BC213 
BC213L 


AAIIS 
AC126 
AC127 
AC128 
AC151R 
AC153K 
AC176 
ACY17 
ACY18 
ACY19 
ACY20 
ACY21 
ACY39 
ACY41 
AD136 
AD142 
AD149 
AD161 
AD162 
AFII4 
AFI15 
AFII6 
AFII7 
AF124 AF125 
AFI26 
AF127 
AF200 
AF239 
AF279 
AFY12 
AFY16 
AFY180 310N 
AFY18E615N 
AFY42 461N 
AU106 240 
AUN (use 
AU116) 
AUY22 
80140 


Ko 
41 


62 


RSSSRRVFRRRww 


ASsRRSSRRRVVSSRRSaaass 
R 


EYSSRRBSBSS 


Kg] 
Kg] 


SSSZRSSSSSSsssSSSSSBSRRSSS 


10.95 
25N 


METERS Large range of types in stock; also probes, 


leads, accessories, etc. 
PANEL MOUNTING in 50, 100, 500uA; 1, 5, 10, 50, 100, 
500mA; 1A either model. 


ra 


MULTIMETERS 


NH56A 
NEW — 
20KQ/V 
AC/DC/- 


MU Range |] 
50 x 45mm 


£2.68 


T Range 


SSW, 
Rea: x 45mm 
~ £5.95 


7p 


RF CHOKES 8T Series 

1, 1.5, 2.2 etc. to 33uH ea. 30p. 47, 
68, 100 etc. to 680uH ea. 33p. 1000, 
1500 etc. to 4700,H ea. 35p. 


YN360TR 
20KQ/V: 
AC/DC/R 
dB/Transis- 
tor Test: 
in 21 
ranges: 
145 » 96 « 
45mm 
£16.45N 


BC267B 
BC300 
BC301 
BC303 
BC327 
8C328 
BC337 
BC338 
BC413 
BC414 
BC477 
BC546 
BC547 
BC548 
BC549 
BC550 
BC556 
BC557 
BC558 
BC559 
BCS60 
BC879 
BC880 
BCY31A 
BCY58 
BCY70 
BCY71 
BCY72 
BD130 
BO131 
BD132 
BD135 
BD136 
BD139 
BD140 
BD644 
BD679 
BD680 
BFI15 
BFI67 
BFI73 
BFI77 
BFI78 
BF244B 
BF254 
BF255 
BF420 
BF421 
BF457 
BF458 
BF459 
BF597 


BRRaABSZ3S 


Bio 
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~ 
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BFR34A 


BFR39-41 
BFR79-81 
BFT65 
BFT66 
BFX29 
BFX84 
BFX85 
BFX87 
BFX88 
BFY50 
BFYS1 
BFY52 
BFY90 
BR34 
BR64 
BRY39 
BSX20 
BSX26 
BSX63 
BT106 
BT108 
BU105 
BU124 
BU208 
BUX26 
BUX28 
BUX81 
BUX85 
BUZ10A 
BUZ15 
BU220 
BUZ23 
BUZ24 
BUZ32 
BUZ33 
BUZ41A 
BUZ44A 
BUZ45 
BUZ48 
BUZ50A 
BUZ54A 
BUZ80 
BUZ83 
BUZ83A 
BUZ84A 
BY164 
C106D1 
C0326 
C0340 
C407 
C0546 
C762 
C1406 
04 
C1406 
£2506 
01046 
E1110 


clip 


21.43 
739 
11.29 
11.95 
12.75 
48 

45 
460N4 
490N4 
17 
126N1 
40 

77 

for 
and 
10 

88 

76 


E1210 
£2506 
E8383 
MJ2955 
MJE340 
MJE2955 
MJE3055 
MPF102 
MPS6531 
MPS6534 
MPSA12 
MPSA63 
NAS206S5 
OA47 
OA90 
OA91 
OA95 
OA202 
OCc28 
oc29 
Oc35 
OC36 
Oc84 
PM7A2 
PN70 
PN72 
Q4006LT 
Q4010LT 
Q4025H 
727000 
728000" 
TAG3-400 
TAG209-400 85 
TAG209-600 
130 
TIC106D 48 
TIC106M 
TIC126D 
TIC206D 
TIC226D. 
TIC236D 
TIC246D 
TIP31A 
TIP32A 
TIP41A 
TIP41C 
TIP42A 
TIP42C 
TIP150 
TIP2955 
TIP3055 
TIS43 
U763 
VN1I0KM 
VN46AF 
VN66AF 
VN88AF 
Ww02 
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PANEL LAMPS 


LED chrome, 
red 54 
LED yellow or 
green 70 
(high efficiency) 
Filament in red, 
amber, green or 
clear. 
6V 60 mA 48 
14V40mA 54 
LED’s 
5mm red 
yellow 19 
green 16 
Mountings, B65 
3 


5V filament 

3015F 8 mA 255 

3015F 15 mA 
25 


KNOBS 

Black plastic 

K1_— skirted = with 

spot 16 

K2 as K1, 35mm 21 

K3 pointer 15 

K7 19mm knurled 
23 

skirt 
23 


10 


K8 as K7 + 


DISPLAYS 
7-segment 
Common 
anode 
MAN72A red 75 
MAN82A yellow 
110 
MANS52A green 
110 


RECHARGEABLE 

CELLS 

AA 109p C 249p 

D (4AH) 410p 

PP3 cell (7-2V) 

PP3 charger 449p 

NC756 S99N 
CHARGERS 
FOR ABOVE 

for any two pairs 

AA, Cor 0 No 

NC1230 992N 


Common 
cathode 
MAN74A red 85 
MANB4A yellow 
110 
MANS4A green 
110 


! 10/25 2200/25 
10/40 2200/40 
10/63 4700/16 
10/100 4700/25 
22/10 
22/25 
22/40 
22/63 
22/100 
47/3 
47/10 
47/25 
47/40 
47/63 
47/100 
100/3 
100/10 
100/16 
100/25 
100/40 
100/63 
100/100 
220/10 
220/16 
220/25 
220/40 
220/28 
220/100 
470/10 
470/16 
470/25 
470/40 
470/63 
470/100 


TANTALUM 
BEADS 


0.1/35 
0.22/35 
0.47/35 
1.0/35 

2.2/16 

2.2/35 

4.7/16 

4.7/35 

6.8/16 

6.8/25 

10/6.3 

10/16 

10/25 

22/6.3 

22/16 

22/25 

33/6.3 

33/10 

47/6.3 

100/10 

For full ranges 
of very many 
other types 
please see Cat 
82 and/or cur- 
rent price list. 


SOLDERING IRONS 


Also large stocks of 
devices, accessories, etc. 
ANTEX C 240V_ £4.60N: X.25-240V 
£4.70N; CSBP £5.45N; XSB £5.56N; ST4 
Stand £1.70N 

ORYX 50 watt temp. controlled £15.50N 
SOLDER 500gm/18SWG £7.60N; Desolder 
braid 1.5m 54p 


SWITCHES 


Type CK—1P/12 way. 2P/6 way, 3P/4 
way, 4P/3 way 48p; Min Toggles — S7101 
SPDT 57p; $7201 DPDT 80p; S7301 3POT 
£1.64; S7203 DPDT 96p; Push Button min. 
8531 make/8533 break 62p; 8225 DPDT 
£1.34. 

DUAL IN LINE ERG colour coded 0.3" x 
0.1” format. On/Off single throw 2P SDS2 
54p; 4P SDS4 95; 6P SDS6 £1.38; 8P SDS8 
£1.87; 10P SDSO £2.10. Low cost D-I-L 4P 
ONS04 65p; DNSO8 £1.00 


LATEST EV PRICE 
LIST FREE 


includes many new additions to items in our 
catalogue 

CATALOGUE incl 70p refundable voucher, 
70p post free, making it an invaluable buying 
guide, with price list 

Large s.a.e. brings price list FREE 


RESISTORS 


1/4, 1/3, 1/2, 3/4 watt — all 2p each, 10 
of one value 15p 

2% Mullard metal film 5.1 ohms 
each, 10 of one value 40p 


bits, desoldering 


300K Sp 


POTENTIOMETERS 


Carbon Rotary (P20) 1000hms — 4M7 lin. 
2200hms — 2M2 log. 32p each w.switch 
87p. Dual gang (JP20) 4K7 — 1M2 lin, or 
log 95p w.switch £1.50 


SLIDERS 

58mm, low cost 10K 1M log only 29p. Std 

58mm mono 4K7 1M lin. or log 74p 

stereo matched £1.25. Graduated bezels 34p 

each. 

PRESET 

Min. 10mm dia. Hrix. or Vert. 1000hms — 
1M 13p 

Preset Cermet rectilinear type 89P 1000hm 
- 1m £1.06 each 

Preset Cermet 10mm dia. Horiz. or Vert 
1000hm — 29p 

Plesseye MPW T moulded carbon 470hms 


5% wire wound 3W or 7W, most E12 values 
1.20hms to 8K2 9p each 10 for 70pN 


CREDIT CARD ORDERS 
can be accepted via Mail Order 
or Telephone. Giro A/c no 
38/671/4002. 


VAT additional at 15% on all UK orders 
FREE POSTAGE and packing on UK 
C.W.O. orders value £5.75 (inc. VAT) and 
upwards. Under £5.75 add 40p (inc. VAT) 
DISCOUNTS on orders over £23.00 — 5% 
£57.50 — 10% 
Not applicable to ‘Net’ items (shown by ‘N’ 
after the price) or to orders paid for by credit 
cards. 


PLEASE MENTION THIS JOUR- 
NAL WHEN ORDERING OR 


WRITING IN TO US 


- 2M2 59p each. 
ELECTRO 


Head Office, Mail 


Telephone: Egham (STD 0784: 
Also in Manchester for personal shoppers at 
680 Burnage Lane, Burn 


Computing Shop — 


VALUE LTD 


Order Dept and Shop 


28K St. Judes Road. Englefield Green, Egham, Surrey TW20 OHB 


London 87) 33603; Telex 264475 


age, Manchester M19 1NA 


Telephone 061-432 4945 


700 Burnage Lane, Manchester Telephone 061-431 4866 
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Tel. Thanet 54072 
200 North Service Road, Brentwood, Essex We stock a vast range of components for the amateur 


TELEPHONE (STD 0277) 230909 TELEX 995194 AMBITG POSTCODE CM144SG and professional engineer 


ANNLEY ELECTRO (COUGHSS ELECTRONIC COMPONENTS 


90 Wellington Street, Stockport, Cheshire. SKI 3AQ 


; Pap BOOKS - CROSSOVERS - CABLE - COMPONENTS - 

190 Bedminster Down Road A CONNECTORS - DECKS FUSES- HEADPHONES -_, 
: f GF ~ LEADS MICROPHONES - MULTIMETERS - PROJECT 
Bedminster Down, Bristol BS13 7AF [é BOXES - SOLDERING IRONS SPEAKERS - STYLI & 


ere CARTRIDGES TOOLS - VEROBOARD ETC. 


Tel:061-4808971 
ELECTRO SUPPLIES 


Tel: 0272 632622 
Open: Mon-Sat 9 am-6.30 pm 


Lightning Electronic Components 
18 Victoria Road, Tamworth, Staffs. B79 7HR Tel. 082765767 


A huge selection of electronic WHOLESALE & TRADE COUNTER RETAIL SHOP 
components available to callers at our BOWNESS MILL - SHAWCLOUGH RD. 6A, TODD STREET 
sho ort WATERFOOT - ROSSENDALE MANCHESTER 
wroom we our express LANCS (Next to Victoria Station) 
postal service. TEL: ROSSENDALE 215556 TEL: 061-834 1185 


Retail and trade supplied. 


SPECIALIST ELECTRONIC COMPONENT DISTRIBUTORS 
325 Edgware Road, London W2 1BN. 


ELECTROVALUE 


Head Office, Mail Order Dept and Shop 


Tel. 01 723 4242 28 K St. Judes Road, Englefield Green, Egham, Surrey TW20 OHB Telephone Egham 
Telex 295441 Also in Manchester for ASTD .07 #4siLendonig7) S2002; Telex 264878 
Stockists of Texas, National, Thomson (CSF), Gey Burnage ie eel SOB yaa ISNA 
Siemens, Crimson Elektrik, Thandar, RCA, Computing Shop North: — 

Bahco Tools Ltd., and many more. 700 Rurnage Lane, Manchester Telephone 061-431 4866 
Chancery Lane, Cardigan, E IN AOS 

Tel: Cardigan (0239) 614483 

Open: Mon-Sat 10am-Spm. Closed Wed. High March, Daventry,|Northants NN114HQ. 

ectronic components 
BBC computer stockist. Tel: 03272 5523 Telex: 311245 GRENEL G. 


GARLAND BROS. LTD 


Electronic Components Specialists 


WHOLESALE ELECTRICAL SUPPLIES Chesham House, Deptford Broadway, London 
INDUSTRIAL AND DOMESTIC Cs = eats veeeet Me hondan, 


Palladium House Boundary Road StHelens Merseyside WA10 2LL COS SE8 40N 
Telephone 0744 27873 or 20030 Telephone: 01-692 4412 


CRICKLEWOOD ELECTRONICS LTD, L.F. HANNEY 


STOCKING PARTS OTHER STORES CANNOT REACH! 


40 CRICKLEWOOD BROADWAY, LONDON NW2 3ET. 77 Lower Bristol Road, Bath, Avon. 

TEL: 01-4520161 Telex: 914977 Tel. 0225-2481 1 

ELECTRONIC COMPONENTS ; nce 

& SEMICONDUCTOR SPECIALISTS chs electronic component specialist for Avon, 
TRADING IN SUCCESSION TO ilts. & Somerset. 

A. MARSHALL (LONDON) LTD. Closed Thursdays 


404 Edgware Road, 
London W2 1ED. 


Tel. 01 723 1008 - 
Telex 262284 - 


Monoref 1400 


CRYSTAL 
ELECTRONICS 


a TEST EQUIPMENT & COMPONENTS 
209 Union Street, Torquay, Devon. Transistors, |Cs, Capacitors, Semi-conductor, Resistors, 
Tel. Torquay 22699 Relays, Potentiometers, Presets, Trimmers, Rectifiers, Zeners, 
SCR, Triacs, etc. 
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TRY US FIRST PROGRESSIVE RADIO 


for all 
ELECTRONIC COMPONENTS AND GENERAL Fee LECT ROIS SPECTSLISTS. 
ELECTRICAL SUNDRIES Aerials/Components/Ham & CB Radio — a fully comprehen- 


sive range. 
93 Dale Street, Liverpool L2 2JD. 
Tel. 051 236 0982 

Also at 47 Whitechapel, Liverpool. 
Tel. 051 236 5489 


SERVIO 


j.T.FILMER 


82 DARTFORD ROAD DARTFORD 
Telephone: 24057 


156 Merton Road, 
South Wimbledon, 
London SW19 1EG. 
Tel. 01 542 6525 


Trcuxnomatic Litp 


MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1ED 
SHOPS AT: 17 BURNLEY ROAD, LONDON NW10 


(Tel: 01-452 1500, 01-450 6597. Telex: 922800) 
_ 305 EDGWARE ROAD, LONDON W2 


Detailed Price List on request. (| 
_J Stock items are normally by return of post. a 


EXTENSIVE RANGE 
OF COMPONENTS 
AND BOOKS. 


SHUDEHAILL cnn tia 


53 Shudehill, Manchester M4 4AW. 


We stock a wide range of components 
Mail Order enquiries welcomed. 


Tel. 061 834 1449 


established 
94 


16 Brand Street, 


HEMMINGS 3)" 
SG5 1JE. 


Tel. 0462 33031 


Shop opening hours: 
Barn t0 5.3 ELECTRONICS 
9am to 5.30pm 

Sat 9am to Spm Electronic Components & Microcomputers 
Wed closed 


(Marshalls 


Judge us by the company we keep — 

Siemens, Texas, National, Mullard, Leader, ITT, 

Global Specialities, Piher, Sinclair/Thandar, Greenwood, 
Arrow, Antex, Sifam, Vero, Motorola 


NNIAPLIN 


ELECTRONIC SUPPLIES LTD 


P.O. Box 3, Rayleigh, Essex SS6 8LR. Telephone: Southend (0702) 55291 1/554155 

Shops at: 159-161 King Street, Hammersmith, London W6 Tel: (01) 7480926 
Lynthon Square, Perry Barr, Birmingham. Telephone: (021) 356 7292 
284 London Road, Westcliff-on-Sea, Essex. Tel: (0702) 554000 
All shops closed Mondays 


Electronic Component Distributors 
85 WEST REGENT STREET 
GLASGOW G2 20D 
TELEPHONE: 041 332 4133-4-5 


ELECTRONIC 
COMPONENTS, 


Please mention 


elekitor 


when ordering goods or requesting 
information from advertisers. 


P.A.T.H.  SaMKcuirsssce? 7a RING 


TEL: 021-327-2339 


Electronic Services SPECIALIST REPAIR, DESIGN & CONSULTANCY 


A vast choice of components for the electronics FOR ALL TYPES OF ANALOG & DIGITAL SYSTEMS. 
20.A EDWARD STREET, BIRMINGHAM Bi 2RX 


hobbyist and the professional. f 
Callers most welcome. Tel: 021-236 5036 
25/26 Parnel Street, 


peat ~ 


. lin, 
the world of electronics Republic of Ireland 
Tel. 749973/4 


FOR COMPUTERS, ELECTRONIC 
AND VIDEO GAMES, COMPONENTS. 
(ATARI SPECIALISTS) 


T. POWELL 


311 EDGWARE ROAD, LONDON W2. TELEPHONE 01 723 9246 
Shop hours: Mon. to Sat. 9a.m. — 6p.m. 


STEVE’S ELECTRONICS 
SUPPLY COMPANY 


45 Castle Arcade, Cardiff CF1 2BU, Wales. 
Tel. 0222 41905 


11 Boston Road, London W7 3SJ 


ELECTRONICS& 


Just phone 01 5-6-7 8-9-10 
24 hour answering service 


KITS, RESISTORS, SEMI-CONDUCTORS, CAPACITORS, 
LINEAR & DIGITAL ICs, HARDWARE, TOOLS, BOOKS. 
ACCESS and BARCLAYCARD welcome 
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WAV EBANIDS 


103 Coventry St. Kidderminster (0562) 2179 
For all your components requirements 

Same day despatch of all orders available from stock 

Catalogue now available for only £0.50p 


Please mention 


elekitor 


AUSTRALIA 


FRANK MATHIAS 

715 George Street 

(opp. Rawson Place) 

Sydney 2000 

Australia 

Tel. 211 - 5003 

(Elektor magazine, back issues and books 
only are available) 


BELGIUM 


VADELEC ELECTRONICS 
24-26 Avenue de |'Heleport 
1000 Bruxelles 

Tel. 02 2182640 

Telex 26061 


DENMARK 


BN ELEKTRONIK 
Haraldsgade 69 

DK 2100 K¢benhavn 
Tel. 01 18 20 02 
Telex 27255 bnelco dk 


BN ELEKTRONIK 
Lyngby Hovedgade 9a 
DK 2800 Lyngby 

Tel. 02 88 1900 


DANSK MINI RADIO 
Nr. Farimagsgade 

57 59 

1364 Copenhagen K 


FREDERIKSHAVE HOBBY 
ELEKTRONIK 

9 Havnegade 

900 Frederikshavn 


HELMHOLT ELEKTRONIK 
Farvervej 2 

DK-7600 Struer 

Tel. 07-85 26 11 


HOBBY ELECTRONICS 
37 Nedergade 
5000 Odense 


HOLTE ELEKTRONIK 
Holte Midpunkt 
2840 Holte 
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when ordering goods or 
requesting information 
from advertisers. 


INTERNATIONAL 


LILLIE ELEKTRONIK 
89 Sondergade 
6500 Vojens 


AAGE NIELSENS EFTF 
1 Sortedam Dosseringen 
2200 Copenhagen 

Tel. 01393010 

Telex 27590 AANIL 


ROTEC 
16 Jernbanegade 
4800 Nykobing Falster 


WK ELECTRONIC 
6 Skoletorvet 
8600 Silkeborg 


. FINLAND 


AMERTRONICS OY 
Vesijarvenkatu 33 
SF - 15140 Lahti 14 
Finland 


BEBEK ELECTRONIC KY 
Rautatienkatu 16 

SF - 15110 Lahti 11 

Tel. 918- 40666 


BEBEK ELECTRONIC 
Pui Jonkatu 26 - 28 

SF - 70100 Kuopio 10 
Tel. 971 - 117667 


ICELAND 


SAMEIND HF 
PO Box 7150 
Grettisgata 46 
127 Reykjavik 
Iceland 

Tel. 91 - 21366 


INDIA 


PRECIOUS ELECTRONICS 
CORPORATION 

3 Chunam Lane 

Dadasaheb Bhadkamker Marg 
Bombay 400 007 

Tel. 367459/369478 

also at 

9 Athipattan Street 

Mount Road 

Madras 600 002 

Tel. 842718 


CHORDGATE LIMITED 


RETAILER SHOPS AT 
75 FARRINGDON ROAD 
SWINDON, WILTS. 
Tel. (0793) 33877 


21 DEPTFORD BROADWAY 
LONDON SE8 


advertisement 


D.R. & J.G. 


TAYLOR 


24 Beckenshaw Gardens, Woodmansterne, 


INDONESIA 


INEL CO. 

Jin. Aceh No. 61 
Bandung 

Indonesia 

P.O. Box 398 

Tel. Bandung 59544 


ISRAEL 


ZUR ELECTRONIC 
CENTER LTD. 

1 Hagidem Streer 
Menora Square 
Jerusalem 


DIFFUSION DU LIVRE 
FRANCAIS LTD. 

Boite Postale 3172 

35 Rue Rashi 

Tel. Aviv 

Tel. 289075 


“YAIR” 

1, Hahashmal St. 
P.O. Box 1941 

Tel Aviv 61019 

Tel. 624057/624398 


NEW ZEALAND 


WAIKATO V.H.F. GROUP INC. 
P.O. Box 606 
Hamilton 


NORWAY 


BLEKEN ELEKTRONIKK A/S 
Raadyrveien 32B 

N-3160 Stokke 

Tel. 033-36162 


OSLO HOBBYSENTER A/S 
Herslebsgt. 14-15 

Oslo 5 

Tel. 02 679050 


SCANELCO A/S 
P.O. Box 53 
N-5047 Stend 
Tel. 05 276885 


PORTUGAL 


TABACARIA BRITANICA 
Praca do Duque da 
Terceira, 19 

1107 Lisboa Codex 

Tel. 324752 


Banstead, Surrey SM7 3NB, Tel. 073 73 54474 


SINGAPORE 


DEVICE ELECTRONICS 
(PTE) LTD. 

104 - 1st Floor 

Singapore Electrical and 
Electronics Hardware Centre 
Maude Rd./Kitchener Rd. 
Singapore 0820 

Tel. 2986455 

Telex. No, 33250 


SWEDEN 


COILTRONIC 

Box 38 

183 21 Taby 

Tel. 08 768 32 61 
Telex 15326 Elektet 


DATA SELECT 
ELECTRONICS 


| Box 146 


S- 183 22 Taby 
Tel. 46 762 51416 


INKO’X AB 
Box 1057 
721 27 Vasteras 


JOSTY KIT, AB 
Box 3134 
200 22 Malm6 3 


KITEL DISTRIBUTION 
Box 6047 
S-162 06 Vallingby 


MICRO KIT 

Box 8060 

S-720 08 Veasteraas 
Tel. 021 117079 


SINUS ELECTRONIC 
Box 48065 

S-400 77 Goteborg 

Tel. 031-134121/542348 


TURKEY 


ABC KITABEVI 
Tunel Meydani 1 
Beyoglu 
Istanbul 

Tel. 442581 
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ENFIELD ELECTRONICS 


208 Baker Street 
Enfield, Middlesex. EN1 3JY. 
Tel: 01-366 1873 


WATFORD ELECTRONICS 


34/35 CARDIFF 80AD, WATFORD, HERTS, ENGLAND 
MAIL ORDER, CALLERS WELCOME 
Tel. Watford (0923) 40588. Telex: 8956095 


ELEKTOR PROJECTS — we stock most of the parts. 


PROJECTS 
RS 232C Compatible Acoustic 


Telephone Modem ............0-5 83011 P.O.A. 
alkingiBoandic ccc ketene eee we eee taco > TMS 5100 £ 78.00 
IS ORLY eee arte ccccheriaas actatageter Mom Maer wes £ 194.35 
IMinik@rgan Wats fee eo ek ee ees ee 82020 £ 85.50 
WOMISO0 Or eo sk ee ee es we See Bln ie bee 9823 £ 15.00 
lonisercGas€ = 2h. cas lne ae hoes £ 8.00 
Humidity Sensor ............-2005 81567 £ 15.00 
RestiPesten 2.0 Ste bee Hae ea eee dats 80130 £ 6.00 
Metal Detector Kit (Complete) ........ 82021 £119.60 
Casework only .........5 00+ 2 eee 82021A £ 86.00 
Meter a: .co), eis nk, Vite die ee MD1 £ 6.40 
Head online, 2) sei eaten e gears Bot 82021B £ 28.75 
Headi&Pole'Set. sas5e Hiss. uh sea deo es acne 82021C £ 41.32 
7.V..Gamesiextended . ... a. 6 ns eu es 81143 £ 60.79 
Disco Ceiling Lights . «i. we 6 ae ee es 81012 £ 80.90 
Disco Light Controller. ............ 81155 £ 19.83 
LCD Frequency Counter ........... 82026 £ 49.50 
Elektor, Boards, Books & Software 
Test Equipment, CB and accessories — send s.a.e. for details. 

Legal CB and accessories 

WagneriBase:. ss fee ce Boe eee. hee lee, aid ee Tas £152.41 
WagneniMobill i sacs itece iace core ate erie ee ees pee ete £ 62.71 
Compact 40 «age ine are ae eee ee nea iho ed, es £ 35.00 
Aerials - Mobile: Mach11...........000 00005 £ 6.69 
BN DAN pe eaten ether Mtoe ne Meese Shee £ 22.85 

Base: (G-FORre 6 ve ais comet So ee Ee £ 13.38 

Wor Pole. chien 4 eae ee wa a le £ 9.82 

SWR Meters: PAIN E20 ce eek Ede Soe ah £ 10.02 
Altai SWR1sA. a. sce ae dee ee ae £ 9.57 

Power Supply:3- 5A 3.562 6 aug eh ak are oe £ 14.21 


Other Elektor Kits stocked, write or phone to check availability. 
N.B. Power supplies & Cases not normally supplied with kits. 
All above price include VAT, Postage and Packing. 


D.R. & J.G. TAYLOR 


24 Beckenshaw Gardens, Woodmansterne, Banstead, Surrey SM7 3NB, Tel. 073 73 54474 


I-PAK 


P.O. BOX 6, WARE, HERTS. 

SHOP AT 3 BALDOCK STREET, WARE, HERTS. 
TEL. (0920) 3182. 

ACCESS & BARCLAYCARD ACCEPTED. 


BLECTRONIC WORLD 
EIMERICK 


Parnell Street | Limerick 


Republic of Ireland 
Tel. 061-4 1233 


THE ELEKTOR 
METAL DETECTOR 


Kit no, 82021. An advanced metal detector 

available in kit form to the home construc- 
tor. Professional quality ABS vacuum 
formed case, complete with 10’’ ready set 
up and foamed search head. This kit can be 
constructed easily in a few hours. High per- 
formance specification includes phase locked 
loop oscillator and discriminator circuitry 
giving four reject modes with ground 
effect elimination. 


40p for reprint of Elektor Projects 
35p for 82021 Circuit Modifications only 
Allow 28 days for delivery. 
Hours of Business Mon. - Frid. 9.30 to 5.30 
Payment with order, cheque/P.O. only to 
D.R. & J.G. Taylor No 2 Business A/C 


Have you remembered to renew your subscription to Elektor? 
1983 prices are as follows: U.K... ee ob fal irene £8.50 


overseas surface post...£9.50 


overseas airmail 


SUBSCRIBE NOW-USE THE PRE-PAID ORDER CARD IN THIS ISSUE. 
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Many Elektor circuits are accompanied by designs for 
printed circuits. For those who do not feel inclined to 
etch their own printed circuit board, for their own 
use only, a number of these designs are available as 
ready etched and pre-drilled boards. Delivery time is 


approximately three weeks, U.K./air mail. 


Example: 


digisplay (E13) 9376 3.25 
1 2 3 4 


1. Circuit title 


2. reference to associated article(s) 

3. board number 

U.K.: 

4. price (in £) inclusive of 15% VAT 
U.S.A. and Canada: 

5. price in $, not including tax (if any) 


£ 
E26: JUNE 1977 
formant: keyboard 

interface (E25) 9721-1 3.35 
£29: SEPTEMBER 1977 
formant(E25, E26): 

interface receiver 9721-2 1.40 

power supply 9721-3 5.50 

keyboard divider 

(one octave) 9721-4 1.30 
E31: NOVEMBER 1977 
formant (E25... £30): 

vco 9723-1 9.90 
experimenting with the SC/MP: 

RAM-1/O 9846-1 6.90 

SC/MP board 9846-2 2.60 
£32: DECEMBER 1977 
formant (E25... E31): 

VCF 9724-1 4.35 
experimenting with the 

SC/MP (E31): CPU 9851a 12.90 
E33: JANUARY 1978 
simple function generator 9453 3.25 
formant (E25... E32): 

ADSR 9725-1 4.20 
UAA 180 LED voltmeter 

(two boards) 9817 2.70 
experimenting with the 

SC/MP (E31, £32): 

bus board (E57) 9857 4— 

memory card 9863 12.60 
E34: FEBRUARY 1978 
formant (E25... £33): 

DUAL-VCA 9726-1 4.35 
experimenting with the 

SC/MP (E31... £33): 

HEX-1/O 9893 18.20 
E35: MARCH 1978 
formant (E25... E34): 

LFO module 9727-1 4.50 

noise module 9728-1 4.— 
4k RAM card 9885 14.70 
E36: APRIL 1978 
formant (E25... E35): 

COM 9729-1 4.— 
elektornado 9874 3.55 
cassette interface 9905 3.— 
E38: JUNE 1978 
mini-counter 9927 3.15 
E39/40: SUMMER CIRCUITS 1978 
preconsonant 9954 2.25 
E41: SEPTEMBER 1978 
formant 

24 dB VCF 9953-1 4.10 
E42: OCTOBER 1978 
resonance filter module 9951 4.45 
VHF/UHF modulator 9967 1.55 
E43: NOVEMBER 1978 
ASCII keyboard 9965 7.70 
E44: DECEMBER 1978 
elekterminal 9966 7.50 
£48: APRIL 1979 
TV games computer: 

UHF/VHF modulator 

(see E42, October 1978) 9967 1.55 

main board and 

documentation 79073 19.95 

power supply 79073-1 2.45 

keyboard p.c.b. 79073-2 3.65 


7.25 


6.50 


4.— 


47.50 
6.— 
8.50 


Complete set of three boards 
(79073, 79073-1,79073-2), 
documentation and one 

ESS software cassette 


(ESS 007) 29.40 
E49: MAY 1979 
Interface for uPs 79101 1.40 
E50: JUNE 1979 
stereo decoder 79082 2.40 


E53: SEPTEMBER 1979 
Parametric equaliser, 
filter section 
tone control section 


9897-1 1.65 
9897-2 1.65 


E55: NOVEMBER 1979 


topamp 80023 1.45 
£56: DECEMBER 1979 
SEWAR 80009 2.85 
steam train 80019 1.90 
E57: JANUARY 1980 
digital tuning scale 
(two boards) 80021-1/2 7.05 
new bus board (E33) 80024 5.85 
E58: FEBRUARY 1980 
aerial amplifier 80022 1.85 
elektor vocoder, 
bus board 1 80068-1 9.90 
bus board 2 80068-2 ‘ 
filter board 80068-3 3.45 
input/output board 80068-4 3.20 
supply board 80068-5 2.85 
E59: MARCH 1980 
chorosynth 80060 22.15 
E60: APRIL 1980 
aide-de-camp: 12 V/2A 7043B 1.10 
transistor ignition 80084 3.90 
E61: MAY 1980 
BASIC cassette interface 80050 5.60 
PWM amplifier 80085 1.50 
Junior computer: 
main board 80089-1 12.60 
display board 80089-2 1.30 
supply board 80089-3 3.— 
E63/64: SUMMER CIRCUITS 1980 
STAMP amplifier 80543 1.40 
PROM programmer 80556 3.85 
E65: SEPTEMBER 1980 
8K RAM+EPROM card 80120 13:15 
E67: NOVEMBER 1980 
central heating pump 
control 81019 2.55 
fridge alarm 81024 1.45 
E69: JANUARY 1981 
big VU meter 
low voltage board 81085-1 2.30 
main board 81085-2 2.45 
£70: FEBRUARY 1981 
voiced/unvoiced detector 
detector board 81027-1 3.40 
switch board 81027-2 4.05 
E71: MARCH 1981 
MW receiver 81111 1.95 
multiple sound effects 
generator 81112 2.05 
High Com: 
2 complete modules 
(built and tested) + 
1 main board + 
self-adhesive front panel 81117-1 35.70 
power supply 81117-2 2.05 
UAA LED voltmeter 
(2 boards) 9817 2.70 
peak programme meter 9860 2.— 
E72: APRIL 1981 
transistor match-maker 81123 1.75 
intelekt 81124 5.65 
universal power supply 81128 2.45 


ORDERING INFORMATION Payment must be in advance. 


1. For UK and all countries except the USA: payment, incl. £ 0.50 postage and packing direct to Elektor Publishers Ltd., or via bank 
transfer to The Midland Bank Ltd., Canterbury, A/C no. 11014587, sorting code 40-16-11. 
2. For the USA only: please make your cheque/money order payable to Elektor Publishers Ltd., Bank of America, c/o File No. 1504, 
1000 W. Temple, Los Angeles, Cal. 90074, A/C no. 12350-04207. Prcies include post & packing, surface mail. If air mail, please 


add $ 1.50. 
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70.— 
3.50 


5.50 


4.50 
23.50 
c— 


7.50 
T= 


53.— 


2.50 
9.50 


13.50 
3.50 


31.50 


E74: JUNE 1981 

Junior Computer 
interface board 
—12 V supply 
adaptor board 

storage scope 
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E75/76: SUMMER CIRCUITS 1981 


continuity tester 
loudspeaker peak 
indicator 
random number generator 
‘hi-fi’ siren 
crystal tuning fork 
hi-fi preamplifier 
input buffers for the 
logic analyser 


E77: SEPTEMBER 1981 

TV games computer 
extension board 

disco light controller 

DFM+ DVM 

revolution counter 

digital barometer 


£78: OCTOBER 1981 

RF-test generator 

economical fridge 
defroster 

EPROM programmer 

wide range dark room 
timer 

shutter speed meter 

LCD panel meter 


£79: NOVEMBER 1981 
teletext 
decoder board 
keyboard section 
sine-wave oscillator 
telephone amplifier 
power supply 
mini organ 
metal detector 
LCD frequency counter 
high boost 


£80: DECEMBER 1981 
70cm transverter (Oct.) 
teletext 
receiver board 
video control board 
VHF-UHF converter 
board 
IPROM 
synthesizer VCO 
flashing light 
Capacitance meter 
module 


E81: JANUARY 1982 
EPROM programmer 
synthesiser VCF + VCA 


E82: FEBRUARY 1982 
synthesiser ADSR 
synthesiser LFO 

10 W/70 cm amplifier 
teletext power supply 
talking board interface 
darkroom thermostat 
universal NiCad charger 


E83: MARCH 1982 
wind sound generator 
automatic squelch 
synthesiser COM 
synthesiser power supply 
bus board 

DNR noise reduction 
lead acid charger 


E84: APRIL 1982 
dynamic RAM card 
100 W amplifier 

100 W power supply 
2114 RAM tester 
connection tester 
mini EPROM card 
TV sound interface 


81033-1 19.05 45.50 
81033-2. 1.45 3.50 
81033-3. 1.30 3— 
81141 3.80 9,— 
81151 1,25 3.— 
81515 1.50 3.50 
81523 2.40 6.— 
81525 1.95 4.50 
81541 1.70 4.— 
81570 4.35 10.50 
81577 Pai 5 
81143 19.— 45.— 
81155 3.20 7.50 
81156 4.25 10.— 
81171 4.90 11.50 
81173 3.50 8.50 
81150 1.60 3.80 
81158 1.80 4.35 
81594 1.45 3.50 
82004 2.25 5.50 
82005 3.75 9.— 
82011 1.65 4.— 
82001-2 5.35 12.50 
82001-3 3.15 7.50 
82006 2.10 5.— 
82009 1.55 3.50 
9968-54 1.40 3.50 
82020 3.50 8.50 
82021 5.65 13.50 
82026 iol 5.— 
82029 1.85 4.50 
80133 12.50 30.— 
82001-1 4.10 10.— 
82001-4 4.25 10.— 
9864 1.75 4.— 
82019 1.65 4.— 
82027 4.40 10.50 
82038 1.60 4— 
82040 2.— 5.— 
82010 4.65 11.— 
82031 4.25 10.— 
82032 4.20 10;— 
82033 3.90 9.50 
82043 2.50 6. 
82065 1-55 3.50 
82068 1.60 4.— 
82069 2.— 5.— 
82070 2.05 5.— 
82066 1.60 4.— 
82077 1.90 4.50 
9729-1 4.— 9.50 
82078 3.70 2 
82079 3.35 8:— 
82080 2.85 i 
82081 1.95 4.50 
82017 4.90 11.50 
82089-1 2.60 6.— 
82089-2 2.40 5.50 
82090 1.90 4.50 
82092 1,55) 3.50 
82093 1.65 4.50 
82094 1.90 4.50 
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E85: MAY 1982 E89: SEPTEMBER 1982 E92: DECEMBER 1982 
6502 housekeeper rugby MSF receiver 80524 5.80 15.— in-car ioniser 
main board 81170-1 4.05 9.50 darkroom computer part | power supply 82162 1.50 3.50 
display board 81170-2 3.05 7.50 keyboard 82141-1 3.75 9.— main board 9823 4.20 10.— 
elektor artist 82014 10.05 24,— keyboard interface 82141-2. 2— 5.— precision power supply 82178 4.05 10.— 
Z80-A CPU card 82105 7.05 17.— display 82141-3 2.25 5.50 _ triopodus electrus diclopus 82179 2.95 7— 
ao 4 Rotts one a gas detector 82146 1.60 4.— crescendo 82180 4.60 11.— 
ledDounce unit : -— house telephone system: : 
input unit 82107 468 11. main board SUR gers Os ape 
tune shift . : power supply 82147-2. 1.50 3.50 
> ras power supply 83002 1.85 4.50 
Prop-tachometer 82116 2.10 5. ites nhs tester 82577 2.70 6.50 itti-ohmmeter 83006 1/90 450 
Nace es a a crescendo 
E86: JUNE 1982 rapid loader ; 82558-1 3.45 8.— d.c. protection and 
the ‘Poly bus’ 82110 3.35 2— EPROM plug-in board 82558-2 1.95 4.50 mawntdotn 83008 3.— Wess 
talking clock 82121 3.15 7.50 
compact shortwave E90: OCTOBER 1982 E94: FEBRUARY 1983 
SSB receiver 82122 5.— 12,— darkroom computer part II audio/video modulator 82190 3.25 7.50 
fluorescent tube dimmer 82128 1.60 4.— __ light meter 82142-1 1.75 4.— fuse protector 83010 1.55 3.50 
solid state relay 82131 1.55 3.50 temperature meter 82142-2 1.60 4.— universal modem 83011 6.30 12.60 
electronic dog whistle 82133 1.50 3.50 _ Process timer 821423 2.— 5.— Prelude 
electronic fluorescent active antenna: headphone amplifier 83022-7. 4.25 8.50 
light starter 82138 1.35 Bi) uk Eaboard 8214-1 1.56 3.50 power supply 83022-8 3.90 7.80 
power supply 82144-2 1.55 3.50 connection board 83022-9 6,25 12.50 
digital thermometer 82156 2.15 5.— main beam dimmer 83028 1.55 Ci 
E87/88: SUMMER CIRCUITS 1982 wave shifter for SSB: 
polyformant: low frequency converter 82161-1 2.05 5— NEW 
output unit 82111 4.70 11.— high frequency converter 82161-2 2.30 5.50 
D/A converter 82112 1.90 4.50 E95: MARCH 1983 
stereo power amplifier 82527 1.60 4.— E91: NOVEMBER 1982 64 K memory card 83014 7.45 Vis= 
light-sensitive switch 82528 1.60 4.— model train lighting 82157 4.05 9.50 Prelude 
tape playback preamp 82539 1.60 4.— floppy disk controller 82159 4.70 1. bus board* 83022-1 12.10 24.— 
sound effects generator 82543 2.40 5.50 talking dice 82160 3.— = line amplifier 83022-6 5.— 10.— 
slave flash 82549 1.45 3.50 guitar tuner 82167 2.20 5.— audio trafic lights 83022-10 2.20 4.50 
5V power supply 82570 2.20 5.— cerberus 82172 2.35 5.50 digital luxmeter 83037 2.10 4.— 


*available from March 


front panels for Formant (E25... E35) simple function 

interface 9721-F 1.60 4.— generator (E33, E38) 9453-F 2.50 6.— 
vco 9723-F 1.60 4.— __ Elektor Artist (E85) 82014-F 1.70 4.— 
VCF 9724-F 1.60 4.— precision power 

ADSR 9725-F 1.60 4,.— supply (E92) 82178-F 1.90 4.50 
DUAL-VCA 9726-F 1.60 4.— 

LFOs 9727-F 1.60 4.— NEW 

bene ype | 60) prelude (E94... £96) 83022-F 2.15 4.50 


Complete set of 11 panels (includes 3 x VCO and : 
2x ADSR): £ 15.80 or $ 37.50 


24 dB VCF (E41) 9953-F 1.60 4.— 
resonance filter 
module (E42) 9951-F 1.60 4.— 


45 RPM records with uP programs cassette with uP programs 


singing SC/MP: well- uP TV games: 


known Christmas 15 programs: jackpot, se 
melodies, both as ESS002 1.40 3.— __reversie, amazone, SEES sete 2. 
SC/MP program and code breaker, etc. 
‘live’ 

uP TV games: 
NIBL-E ESS 004 1.40 3 15 programs: invaders, 
for SC/MP: Luna, fishing, maze adventure, ESS009 5.50 11.— 
battleships, keyplay, memory, pontoon, nim, 


runtext, biorhythm ESS 005 2.20 5.50 etc. 


tracer, disassembler 


uP TV games 


15 programs: aliens, 
flipper, helicopter, pilot, ESS010 5.50 11.— 
basketball, hangman etc. 


ORDERING INFORMATION Payment must be in advance. 


1. For UK and all countries except the USA: payment, inc!. £0.50 postage and packing direct to Elektor Publishers Ltd., or via bank 
transfer to The Midland Bank Ltd., Canterbury, A/C no. 11014587, sorting code 40-16-11. : ; 

2. For the USA only: please make your cheque/money order payable to Elektor Publishers Ltd., Bank of America,c/o File No. 1504, 
1000 W. Temple, Los Angeles, Cal. 90074, A/C no. 12350-04207. Prcies include post & packing, surface mail. If air mail, please 
add $ 1.50. 
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Classified ads 


CONDITIONS OF ACCEPTANCE OF CLASSIFIED ADVERTISEMENTS 


1. Advertisements are accepted 
subject to the conditions appearing 
on our Current rate card and on the 
express understanding that the 


Advertiser warrants that the advert- 
isement does not contravene any 
Act of Parliament nor is it an in- 
fringement of the British Code of 


Advertising Practice. 


2. The Publishers reserve the right 
to refuse or withdraw any advert- 
isement. 


3. Although every care is taken, 
the Publishers shall not be liable for 
clerical or printer's errors or their 
consequences. 


FANTASTIC OFFER. 200 assorted top 
specification IC’s in manufacturer's tubes 
plus 10 red LED's and 2 optoisolator IC‘s 
(worth £ 2.50 alone) plus 44 page Catalogue 
no. 19 packed with thousands of bargains 
for those with electronic and mechanical 
interest. 

Price £6.00 including VAT and postage. 


J.A. CREW & CO., SPINNEY LANE, 
ASPLEY GUISE, 
MILTON KEYNES MK 17 8JT. 


ALARMS! 
WRITE OR PHONE FOR FREE 
ILLUSTRATED CATALOGUE NOW! 
A.D. ELECTRONICS, DEPT. EK 
217, WARBRECK MOOR, AINTREE 

LIVERPOOL is 
L9 OHV, 051523 8440 eal 


PCB ARTWORK REDUCTION SERVICE. 
Also - prototype pcbs, labels, etc. from your 
artwork. Write for details: M.J. WINFIELD, 
WATERS LANE, MIDDLETON CHENEY, 
BANBURY, OXON. OX17 2NA. 


4. The Advertiser’s full name and 
address must accompany each 
advertisement submitted. 


The prepaid rate for Classified Ad- 
vertisements is 25 pence per word 
(minimum 12 words). Semi-display 
setting £6.50 per single column 
centimetre (minimum 2.5 cms.). All 
cheques, postal orders, etc. to be 
made payable to Elektor Publishers 
Ltd. Treasury notes should always 
be sent by registered post. Adver- 
tisements, together with remittance, 
should be sent to the Classified 
Advertisement Manager, Elektor 
Publishers Ltd., 10 Longport, Can- 
terbury, Kent CT1 1PE. 


THE SCIENTIFIC WIRE COMPANY 
PO Box 30, London, E.4. 01-531 1568. 


ENAMELLED COPPER WIRE 


SWG 1Ib 80z 40z 

8 to 34 3.30 1.90 1.00 
35 to 39 3.52 2.10 1.15 
40 to 43 4.87 2.65 2.05 
44 to 47 8.37 5.32 3.19 
481049 15.96 9.58 6.38 


SILVER PLATED COPPER WIRE 


14 to 30 6.63 3.86 2.28 1.50 
TINNED COPPER WIRE 
14 to 30 3.97 2.41 1.39 0.94 


10x 10 Mtrreels 3 amp PVC cable mixed colours £5.00 
Prices include P&P, VAT. Orders under £2 add 20p. 
SAE for list of copper and resistance Wire. 
Dealer enquiries welcome, 


ELEKTOR ISSUES 1 to 93 for sale. Offers 
invited. 

BOOTH, 54 SHAW DRIVE, KNUTSFORD, 
CHESHIRE WA16 8JR. 


advertisement 


advertisers _— 
index 


Ambit International ........ 3-15 
Akhter Instruments......... 3-11 
Bi-Rale sty. sAt-tn teeennen ie 3-14 
B.K. Electronics ........... 3-65 
Cricklewood Electronics . .3-62/3-63 
Dataman Designs .......... 3-75 
Electronics & Computing ..... 3-60 
Electronize Design ......... 3-17 
Electrovalue .........+44. 3-67 
Hemmings Electronics ....... 3-10 
Kevitronicss 2 ee ores Gas 3-12 
Maplin: 22 258 ee oe ee 3-76 


Southern Technical Systems 3-08/3-66 


D.R.&J.G. Taylor ......... 3-71 
Technomatic .......... 3-02/3-05 
Teloman Products.......... 3-13 
The Scientific Wire Company 3-74 
TK Electronics............ 3-09 


classified advertisement-order form 


You can advertise on this page 
for only 25p per word (mini- 
mum 12 words) or £6.50 per 
cm. Semi-Display (minimum 


2.5 cms.). Print your advertise- 
ment in the coupon and send 
with your cheque or postal 
order, made payable to Elektor 
Publishers Ltd., to the address 
above. All advertisements in 
this section must be prepaid. 
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| Country/province/state 


| 


SURSGnipiion/oder card 


Annual subscription to Elektor 1983 commencing with the January issue no. 93 to 
December issue no. 104 


price: 

WKS nn FSS, dupa Peale deb eee Oe as a ale ee £ 8,50 

Overseas surface post...............0 000 eae £ 9.50 US $ 23.00 

Airmail... 2... ee eee £ 19,50 US $ 43.00 
Surname Initials 


Street/Ave./Blvd. 


Town 


be te ee ee) 


Post Code/Zip/Area Code Country 


Please send me the follc wing: Overseas 
O 1982 single copies avail.ible as published UK surface mail 
issueno89 ....... cee es £0.85 inc.p&p £0.85 
issue nos 90,91 and92 ............. £0.95 inc.p&p £0.95 
(per issue) 
O 1981 single copies availables as published 
issue nos 70,72,73and77........... £0.80 inc.p&p £0.80 
(per issue) | 
O 1980 single copies availaisle as published | 
issue nos 58 and65................ £0.75 inc.p&p £0.75 
issue nos 66,67 and68 ............. £0.80 inc.p&p £0.80 | 
issue no 63/64 (double issue) ......... £1.50 inc.p&p £1.50 | 
(per issue) 
O 1979 single copies available as published | 
issuenos54and55...............4. £0.75 inc.p&p £0.75 
(per issue) 


Important: — Only back issues listed above are available 


O) Elektor Binder enter no. required £2.90 inc.p&p £3.15 

O) Book 75 enter no. required £4.25 inc.p&p £4.50 

0 Digibook (with PCB) enter no. required £5.50 inc.p&p £5.75 

OD 300 Circuits enter no. required £4.25 inc.p&p £4.50 

OO Formant enter no. required £5.25 inc.p&p £5.50 

O) SC/Mputer (1) enter no. required £4.45 inc p&p £4.70 

O SC/MPuter (2) enter no. required £4.75 inc.p&p £5.00 

0 Junior Computer (1) enter no. required £5.00 inc. p&p £5.25 | 
O) Junior Computer (2) enter no. required £5.25 inc. p&p £5.50 | 
OC) Junior Computer (3) enter no. required £5.25 inc.p&p £5.50 | 
O) Junior Computer (4) enter no. required £5.25 inc.p&p £5.50 | 
OO TV Games Computer enter no. required £5.50 inc.p&p £5.75 | 
O Resi & Transi enter no. required £4.75 inc. p&p £5.00 | 
0 33 Electronic Games enter no. required £3.50 inc.p&p £3.75 

O 301 Circuits enter no. required £4.25 inc.p&p £4.50 

(J eps print service nos 

OD ess software service nos 


(for type nos and current prices of eps front panels and ess software please refer to 
eps print service in the front of this issue and include 50 p postage & packing per 
order). 


Please complete your name and address here also as this will be used as a label to 
send your order. 


Name 


Address 


Post Code/Zip/Area Code 


please print clearly using block capitals. 


2) ekitor order card 


HOW TO ORDER 


1. Please complete the details of your order in the specified section 
and enter your name and address TWICE in the spaces provided. 
(The second entry will be used as a label to despatch your order.) 


2. PAYMENT. Please send your payment with this order. All 
cheques, P.O.’s etc. are to be made payable to ELEKTOR 
PUBLISHERS LTD., and if you live in the U.K. please send your 
order with payment using the reply paid coupon on this form as 
follows. 


Tear out the complete Elektor order card, fold twice, enclose your 
remittance, seal open edges together with tape and mail. (No stamp 
required if posted in the U.K., N. Ireland or Channel Islands). 


Do not affix Postage Stamps if posted in 
Gt Britain, Channel Islands, N Ireland | 
or the Isle of Man : 


Postage 
will be paid 
by licensee 


BUSINESS REPLY SERVICE 
LICENCE NO. CU 203 
ELEKTOR PUBLISHERS LTD., 
ELEKTOR HOUSE, 


10 LONGPORT, 
CANTERBURY CT] 2BR 


To all readers 


If there is a component shop in your area not listed in our buyers 
guide pages, please let us know by completing this card. No stamp is 
necessary. Please follow the above instructions for mailing. 


Company name 


Address 


Tel. No 


Please print clearly using block capitals. 


advertisement 


CAG é 


is an alternative to AUTOMATIC TEST EQUIPMENT which can be very expensive. 
MICRODOCTOR is perfectly adequate for diagnosing faults in microprosessor 
boards or computers in the REPAIR SHOP or on the PRODUCTION LINE. Reports 
are PRINTED on the integral thermal printer. Tests supported are CHECKSUM, 
RAMTEST, WAIT, READ, WRITE, I/O READ, I/O WRITE, DUMP IN HEX, DUMP 
IN ASCII, TEST DATA LINES (for shorts between data, address and rails), SEARCH 
(for two specified bytes), MAP (print a memory map of ROM, RAM, I/O and EMPTY 
SPACE). Supports both multiplexed and non-multiplexed address/data. Standard 
software will also DISASSEMBLE in 280 mnemonics — other disassemblers cost 
extra. Programs for board-testing can be written in MINUTES — and retained for 
MONTHS even if the power is switched off (CMOS RAM is backed-up with 
rechargeable battery). Capacity is 15 different programs of 12 tests each. Included 
are two PROBE CONFIGURATION CARDS 
(One 280, other uncommitted), PROBE with 
24 inch cable and 40-pin DIL plug — and POWER 
SUPPLY. Extras available are 6502 disassembler 
retrofit . . . £35, 6800 disassembler retrofit ... £35 
Thermal paper £9.00 box of 10 Clip-over PROBE 
(only needed if uP is soldered-in) .. . £35. Spare 
cards... £6.50 


for ET121 and ET221 machines which permit the typewriter to be used as a 
DAISY WHEEL PRINTER for computers implementing the RS232, IEEE 488 
(PET) or CENTRONICS PARALLEL busses: almost all computers in fact. Great 
for word processing and letter-writing! Same price, fitting free if requested (you 


pay carriage on typewriter if we fit). £195.00 


Vandan Logte Analyser Enhancement 


The THANDAR TA2080 LOGIC-ANALYSER was NOT designed by DATAMAN — 
but we like this instrument and use it for product development. When writing 
software we use SOFTY for ROM-EMULATION, following the program-flow on 
the TA2080 screen. We modified our TA2080 to make it more useful; adding an 
RS232 OUTPUT TO PRINTER — also Z80 and 6502 DISASSEMBLERS. Now we 
can follow program operation in MNEMONICS on-screen and print TIMING or 
STATE DIAGRAMS and DISASSEMBLED CODE. Cost of this RETROFIT kit (12K 
of program ROM, socket for RS232, interface board, instruction sheet) is, if 
fitted by us and purchased with a TA2080 £195.00 


if purchased as a kit without TA2080 £295.00 


Softy luith PSU 


Yes, we still have a few old faithful 3 rail EPROM PROGRAMMERS around, as 
seen in Kensington Science Museum, if you are still using 2708's get yourself 
this fine old classic at a bargain price (telephone for stock posn.) £95.00 


Uttra Violet Eprom Erasers from £33.00 


elektor march 1983 


uses the MOST POWERFUL LANGUAGE OF ALL - direct 

ASSEMBLER MNEMONICS. MENTA has VISUAL AIDS to program 
development which the big systems lack: a TV display of PROGRAM, 
REGISTERS and STACK; single-step operation (watch the cursor move from 
instruction to instruction, see the register-contents change, observe stack 
operations, etc.) BUGS can be fixed immediately without reassembling. Full 
speed operation is supported too — with or without BREAKPOINTS. Designed 
originally for the Schools’ Council to teach microprocessing, MENTA is a 
complex CONTROLLER in its own right, like any other Z80 system, with practical, 
commercial applications in ROBOTICS. Features include CASSETTE 
INTERFACE, ASSEMBLER/EDITOR, serial 

DISASSEMBLER (now included as 

standard), 24 bits of I/O - also TV FLYLEAD, 

POWER SUPPLY and COMPREHENSIVE 

MANUAL with SOURCE-CODE LISTING. 


SOFTY has functions equal, at least, to equipment which sells for over £500. 
SOFTY EMULATES AND PROGRAWS 2716, 2516, 2732, 2532 EPROMS. (The type 
is selected by a personality switch. SOFTY will copy any of these EPROMS to 
any other). SOFTY has a HEX KEYPAD, a fast CASSETTE INTERFACE, a 
MEMORY MAP TV DISPLAY with powerful editing — such as INSERT, DELETE, 
SHIFT-BLOCK and many other facilities — too many to list here. RS232 SERIAL 
and CENTRONICS PARALLEL routines for INPUT 
and OUTPUT are standard. The price includes TV 
FLYLEAD, POWER SUPPLY and ROM 
EMULATOR CABLE WITH 24 PIN DIL PLUG. 
SOFTY is used as a DEVELOPMENT 
SYSTEM for new products or just as a 
STAND-ALONE EPROM PROGRAMMER. 


LOMBARD HOUSE, (4 } 
CORNWALL ROAD, St WS : 
DORCHESTER, DORSET DT1 1RX. of 
Telephone: Dorchester (0305) 68066 
Telex 418442 DATAMAN 


Prepaid orders normally shipped by return. 
Prices include first-class recorded post in UK. 
Securicor. Red Star. etc. at extra cost. 

VAT should be added at current rates. 


° 


* Allophone (extended phoneme) system gives 


unlimited vocabulary. 


* Can be used with unexpanded VIC20 or ZX81 — 
does not require large areas of memory. 

* In VIC20 version, speech output is direct to TV 
speaker with no additional amplification needed. 

* Allows speech to be easily included in programs. 


Complete kit only £24.95. 


Order As LKOOA (VIC20 Talk-Back). 

LK01B (ZX81 Talk-Back). 
Full construction details in Maplin Projects Book 6. 
Price 70p. Order As XA06G (Maplin Mag Vol. 2 No. 6). 


i 


* Full size, full travel keyboard that's simple to add to your 
ZX81 (no soldering in 2X81). 

* Complete with electronics to make “Shift Lock”, 
“Function” and ‘‘Graphics 2” single key selections. 

* Powered (with adaptor supplied) from ZX81's own 
standard power supply. 

Full details in Project Book 3 (XAO3D) Price 6Op. 

Complete kit (excl. case) £19.95. Order As LW72P. 

Case £4.95. Order As XG17T. 

Ready built-in case £29.95. Order As XG22Y. 


3-Channel Sounds Generator (Details in Book 5). 
Order As LWQ6E. Price £10.95. 


ZX81 Sound On Your TV Set (Details in Book 6). 
Order As LKO2C. Price £19.95. 

2X81 1/0 Port gives two bi-directional 8-bit ports 
(Details in Book 4). 

Order As LW76H. Price £9.25. 


2X81 Extendiboard will accept 16K RAM and 3 other 
plug-in modules. 
PCB: Order As GBO8J. Price £2.32. 
Edge Connectors (4 needed): 
Order As RK350. Price £2.39. 


Six independent channels - 2 
or 4 wire operation. External 
horn. High degree of protec- 
tion and long term reliability. 
Full details in Projects Book 2. 

(XA02C) Price 60p 


Post this coupon now! 


SPEECH SYNTHESISER 
_FOR 2X81 and VIC20 


Easy-to-build, superb 
specification. Compar- 
able with organs selling 
for up to £1000. Full 
construction details in our 
book (XH55K). Price £2.50. 
Complete kits available. 
Electronics (XY91Y) £299.95*" 
Cabinet (XY93B) £99.50*. 
Demo cassette (XX43W) £1.99. 


* Carriage extra 


* Over 26W/channel into 8Qat 1kHz both channels driven 

»* Frequency response 20Hz to 40kHz + 1dB. 

* Low distortion, low noise and high reliability power 
MOSFET output stage. 

* Extremely easy to build. Almost everything fits on main 
pcb, cutting interwiring to just 7 wires (plus toroidal 
transformer and mains lead terminations). 

* Complete kit contains everything you need including 
pre-drilled and printed chassis and wooden cabinet. 

Full details in Projects Book 3. Price 6O0p (XAO3D). 

Complete kit only £49.95 incl. VAT and carriage (LW71N). 


Send now for an . manc.o 
application form — then nia 
buy it with MAPCARD. | ry LJCERD) 
MAPCARD gives you Bp APLIN pvieped account hori] 


real spending power — 56790013 

up to 24 times your | M SMITH 

monthly payments, Expy Date NOV 79 
instantly. See 


All prices include VAT & carriage. Please add 50p handling charge to orders under £5 total value. 


Please send me a copy of your 1983 catalogue. | enclose £1.50 (inc p&p). 
If | am not completely satisfied | may return the catalogue to you and have 
my money refunded. If you live outside the U.K. send £1.90 or 10 International 


Reply Coupons. 
Name 


Address 


Full details in our project books. Issues 1 to 5: 6Op each! 

Issue 6: 7Op. 
In Book 1 (XA0O1B) 120W rms MOSFET Combo} 
Amplifier @ Universal Timer with 18 program times an¢ 


4 outputs ® Temperature Gauge @ Six Vero Projects. 


In Book 2 (XAO2C) Home Security System @ Trait 
Controller for 14 trains on one circuit @ Stopwatch wit} 
multiple modes @ Miles-per-Gallon Meter. 
In Book 3 (XAO3D) ZX81 Keyboard with electronics € 
Stereo 25W MOSFET Amplifier @ Doppler Radar Intrude} 
Detector ® Remote Control for Train Controller. 

In Book 4 (XAO4E) Telephone Exchange for 16 exten 
sions @ Frequency Counter 10Hz to 6SOOMHz @ Ultrasonic 
Intruder Detector @ I/O Port for ZX81 @® Car Burgla| 
Alarm @ Remote Control for 25W Stereo Amp. 
In Book 5 (XAO5F) Modem to European standard < 
1O00W 240V AC Inverter @ Sounds Generator for ZX8 
® Central Heating Controller @ Panic Button for Home 
Security System ® Model Train Projects @ Timer fo! 
External Sounder. | 
In Book 6 (XAO6G)* Speech Synthesiser for ZX81 & 
VIC20 @ Module to Bridge two of our MOSFET Amps tc 
make a 350W Amp ® ZX81 Sound on your TV @ ZX81 
Interface for Modem ® Scratch Filter @ Doorbell for Deat 
@ Simple FM Tuner* @ Damp Meter* © | 
*Projects for Book 6 were in an advanced state at the time 
of writing, but contents may change prior to publieaicn 
(due 11th February 1983). | 


Over 390 pages packed 
with data and pictures 
and all completely 
revised and including 
over 1000 new items. 
On sale in all branches 
of WHSMITH 

Price £1.25. 


